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HLA- A2 , 1 BINDING PEPTIDES AND THEIR USES 
The : pres.eriB 

USSN 08/159 , 184/ wh ;v ''''USSN;?. 1 ;:^ 

08/(373 , 205 , which is ai: continuation in part 6t ." : tjSSN^ 
08/ 02 7; 14 67 all of whic^ 


BACKGROUND OF ^^^^^ / 
\. The present ; invention^ iandi 
methods for preventing , treat irig'^ v Qri ■;dia(^^ 
. j)athplocfical ./stafcesrs^ ajad cancers. - In;:;v: 

15 particular/ i it ;prov 

selected ma j or histocompatibility (MHC ) molecules arid 

■" inducing' an immune - response./- .- 

- : MHC molecules : .areiiSlass i£ied as either Clasts I ; qrx/P^ 
Class II molecules . Class II MHC ; iriol 0 cul <e s are expressed : s;v'-;- 
20 primarily on cells involved in iriitiat ing arid sustaining 
immune responses, such as T lyj^hpcy t e s , B lymphocy t e s , v 
macrophages / etc . Glasis/XI yi^Ci^i&c^BS^Aria. re qqgniz^cl }by : ; 
helper T iyraphocy tes arid indiuc e i i prbi i f eratipri of helpei: T ^ 
lymphocytes and amplif ±6dt±qnipf^he" immune response /.■ta^he;^^."..: 
25 particular iiomlinogeriic pepti^ -£iass r I/MHC 

molecules are expr es s ed oh : ilmos t : ^ celis': : : and[::;afe^ iV 
:''\xec6gh±±ieid. by cytotoxic,^ 
: " . ;.: : destrpy ; ;:xt:he:; ; ;: anbigen:rb<ea^ 

important in tiunor rejection m 
30 The CTL recognizes the: : ;^tig^ 

peptide f r agmen t bound to the ; : i; 
than the intact f oreign antigen M The antigeri ;i&st ? 

normally be endogenously synt^sizedi^ ^ cell , and a 
. portion of the protein ant igen i : iis^ ^ into small peptide; 

35 fragments: in the cytoplasm. ■•• = Some:: of : these small: pejptides ;:; : / 
translocate into a pre - Golgi coi^art^enft: an^ interact iwith 
class i heavy chains to fadilititEe proper folding ; and i 
association with the subuniti $2 ;|miq^ ■: The < 
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peptide -MHC class I complex Is;" theni^cmted; to the cell surface 
for expression and potential recognltlpn by specific CTLs. 
Investigations 

•• MHC e^sWVj^ • 
: 5 bindirig groove is created by the folding of the dl aiid a2 '•" 
domains of :th% c 
329: 506 ;( 198^) ; In ; thM 
; identity of peptides bound to the groove was not; determine 

• . ' . ' fo 111 9 ; -.^ ; J' a .^ • : ^ e : ? ^^S^^^^^- ^ ''-j^k**?- ^^H^ 
;ip - • va method f or ^ c i<i ^lu t idii of ; -bcnti^ : 

. Subse<^ently^;R^ (Falk et- a:I . , Nature 

:v-:-:351' : : 290; ; ;:i(1991)#|L^ .approach : ;= • t ollcharacter i : ze, t^l^ 

. naturally . procfessed'r-peptid 

: ;: 6thef : Invest^ ainino : 

15; faciei s ^guenc ing pf the more various HPLC 

fractions by cbilyent ional automated s ie^ehc ii^ ; o f peptides 
eluted from class I molecules of the B typ^ (^rdetzky # et i; 
' al. , N^£l^ 353 : 3^ 

spectrometry (feht / et alv > Science 225; 1261 ^1992) v A review 
20 of the characterization of naturally processed peptides in MHC 
Glass I has been- p^ (RStzschke 
and Falk; Immunol . Today 12 :447 (1991V^ 

• Sett-e ;1 £t^ MA 86! 3296 

(1989) ;-showed : ';£ to 
25 predict MHC binding capacity :Scha<5ffer ^et Y: arkv - Prbc. Natl. 
. Acad / Sci . USA 86 ; 4649 (1989 V showed ilb^tfiraG binding was ■ ' 
related to imo^b ;Sey<^r^l^ Briii j n et dl;>; 

- : Eur ;-^ 

30 /. ;\Hthat • ;ciassf !T ^ vaj^li ; .- 

i dent if i cat ion of potent ial imrm^ ih animal 

models . Glass I mo t i f s spe c i f i c f or : : a nuinbe r of human all e 1 e s 
of a given class; ^ it is V 

desirable that ■ ; the ; -co^ined frequencies of these different 
35 alleles s hou Id be hi gh enough t o c oVe r a lar g;e f r ac t ibii or 
perhaps the ^ of the': ;hi^n ou tbred : p . 

. . Despite prior: art ;V 

; has : yet to proyide a useful human pepfc ide - bas ed vac c ine or ■ 
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therapeutical prefsfent : invention 

provides these and i: dthe^ : -3/- 


|:::^;v : :: : .;,; The presei^ 

' ,;^>;i;:: ; niole:c:uIes ...;> : -^exiJ^ 

./ j ^ <ancy : :ec^ 
■^^^^■^cii as - pp^ it ions ' :2 ; ;;;:a^ 

pos i t ions suqh as ;pos^t: : iph^i>^ aiid/br 7 • Iri |it h<5. i:^s ^ tif " " ; 

•;; ; 'v ; 8- : ^d/or.v:^ ; ^In; the case !b|fp^ 
■ S 1 ^:^ : ^; : J-mbti . 

• :: • ;^i top^s:;--'.^ • "": 

: Z>iP ^^^ e ^^^^^^ using; t^ ' • 

•: 2 0 ; : ■ E»»inples^ specific ' - 

antigen ; (PSA) , h^a t i 1 1 s B core and surface ant i gens (HBVc > 
:fiBVs) hepatitis C 

/••^tiigens . i ■ The peptidea iare^^ ;• 
25 l; compositions for both in vivo and ex vivo therapeutii r anri 


Z. The term "peptide " ^s used iht^rchang^^iy with 
30 . "oligopeptide " in the pr^nt specif icatiop to d^ Ja^ 

series of res idiies , typically L-am^ connected one to 

* ^ between thei alpha- akt no : " 

. y . ■;,;:^hd-;-^ groups ^ 

. ' *. • V; P i^entipn: a less thuan about ^ 

3 5 \ ; 1^ about li' 

r^siiiues; preferably ;:5;\pr. :: ; ; ib/- : ; r^ >, : 
-'•'Ah- :;"irai^ 
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bind an MHC ; mole ciil e and indut e ; ^: : i;;GTL'; r e spons e . Iinmunogeni c 
peptides of the In^ enable of ; binding to - an: 

appropriate HIA^ A2 . i mo 1 e cule and • i ridu c ing a cytotoxic T deli 
r|sponse agains immunbgeni c ; 

--,^5.- . peptide is derived, 

^ mmunbg peptides ar e : ; b^ ent ly iden t i f i ed ; 
using; the kicp^ The algbi^ i^fft 

'.. mathe^tical prpcedu^ 

£ s e 1 e c tioh ^qf- ir^nbgen pept ides:||-. ■ Typi cally; . one : uses; '$t ireii; i : 
'blO n : ;. algoritlmic s;cbt^/ ; ; with^k- ; * binding^; t ; enkiDle^:: 

■0:: selection; of;; p pr obab il i t y of : bindiii^- ;: ::.;: 

•;:•;., : at;_::;;a : vcert:a 

; algof i|tim ; ;.;;i s^^Bas edt- ' upbri;';-ei^^ binding ^ 

:.;,. . particular- :a^j^' : : : ; a^ - : p : psi t ipn ; ''.': of :. %}. peptid^; . -ibr ;- : ; 

15 r the. ef 

containing peptide;^^^i 

■yp-^-A • ^GbM^rved; residue" is ^ which '':bcciir£3 vS; 

; in a s igni i icantly highe r f f egii^ncy than ; would be expec ted by f 
random distribution at a particxalar position in a peptide . ; C 
20 Typ^ residue is one where the MHC structure ; 

may ; provider a con tab t point with the iSrmiun c peptide . : One 
to; three r ;p two , cons^irvred a peptide :) 

■ bf ; de f iriedf length de f ines a mo t £ f :i or an imiman c peptide; ; 
•xrih^ with the •:pe£ti£fcf 

• 2 5: : . binding groove > wi th the ir " s ide ichain^ ; in speci f i c i^" 

; pockets ^ grbpw itself . j; ?^icil ly , - an immunogenic • -'/M-- 
, peptide ^ •. to : ;:: t:t^ ; mbt^M§^ 

,;: ■ us^ually-:, twp;-^ 

• • .; ; Ais'liised herein , tt riegat iye • bixiding res idu^s n : iare 
;: .:3,b:;:;; : ;: : ; " amino ac idts whick i f ; present : at^c£:i^ 

: - ; V exaimpl^ 3 asd/pi^?;,^ : : resuit ; \i^ 

Peptl^ : .tp;';.: 

be imi^npgeni c; i . :e •• ; induce a CTIj xe^onseW • ; 

; ; ! Th^^ t refers ''tplitherpatt^erri' pf :residuesVi; :l!: :i: 

3 5 : in a pept ide ; bf i def ined length , us\%l^ 

• ; amino l ac ids , which is recog^ : :% 

,:,<::::,, ;■', Th^^ :; r^ 
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allele -and differ in the pattern! of the highly cpnserved ^-0 
residues and negative residues - 

The. binding motif for an a 1 1 e 1 e} can- ; ;-be : ; defined with ; 
• • increasing degrees of precision . In one case ^all-Zbf. i the 
■^5 ; : ;- : >. coriserved r e s idues -arie present in;; the corrects ;p^ yin^a.^ 

•;;v; ; : : : : '• pep tide and the re •-'.; ave$i- ; np . i: negative ; residues; iniiip 
: '-:^:0.]eaid/pT. p\> W-/. : > J-J^- .•./•.: ;: ; ; : v. ^ ;: t:c % : ^''0^. w%' t " 

■ " ■■■ ; ;^e-phrases:: ^isolated 11 or " bibl dgical ly p^ - 

; i0^ : ; : : cdmponerits Whi cti nprmai ly £e company ^ it as f puhd in : i t s na t iye 
If. stSte. : . Thus ''; : th^';;; peptides ';. of this inveix t ipxi;; dp cbntk in 
: : mater^ with - : their- ^ 

e • 9^ > / MHC^^ I molecules oh antigen presenting' de^ 
■ : : ^ pro t e ih has been isolated to a homogenous or ;dqminant band r ; 
15/.;:;'^ trace contaMhants in the range : pf ; ; 5 0 % ; pf native 

;"^^= protein , which co-purify {with the desired pTOteinv^^_ Isblated 
';^i•::pep : tides. : . of ;ithis :;;iiwen certain : such iendp 


•: : : "The texin residue" ref ers to an aur^b; acid : "pr ; la^iio : 
: : ; 2 0 - : aicid mimetic Iricp amide;:; bond • 

. ;• :: ';:pr ;< amide bond mime t 1c V - : - 

- BPJEF DBS CRI PTION OF THE ':TH£a^^ 

M:'- .'Fig, 1 if a If Ib^ of -aii ^ • 

v;-2-S- : scheme .": • < 

Pig* 5; :shbWs;^ log' of relative 

■ the * Grouped ^tip" ilgoirithm f ; 

: ; : ;: ;;'•;}:.• '•. ;•;'•;. met*;- peptides;*' ;;V- v4: : 

Fig* 3 shows a scattergram pf the lpg of relative 
30 binding plotted against the average "Log; of Binding" aigprithm 
score; for 9 mer peptides. ■ 

,' : Figs .... 4- and ;5 shpy scattergran^ -mer M 

peptides containing preferred residues, in ;:£psi t .ions,^^ax^:. 10 .,' ■ 
.; : fas:.;-scpred by the: " Grouped Ratio" and " Log ; p f Binding" . ^ 
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DESCRIPTION OF TO 
The p r e sent ii^en t ipn ■ relat : es^fc:o^ 
vqif : - ; ':all^le - specif ic '"peptide 

: -i(.3<)niet imes ref er:redi: to ^ -r/V: :: : 

$ :'• ; ' .!i •. ;p^p t xde : motif s ' recognize^ : - ' r .^ 

acid sequence bf the^potencial^a^ 

: ; 10 ■ /\ \%S. khpwn. •'. -:V; : , : :V." _ Y,".;. ;j.V £ •;:;:•>:• . , % £^^^4;>£Y ^Y; ^ ^Y-.;'. ^ 

: Epitopes on; a iin^ :)tar^ 

/ \9:9£e ^d surface; ' antigens i ( HBVc i HBVs ) : hepa t i t i s ; C anf i gens , 
. /I5v ;]EpS|el:n?.Barr: virus . antigens, melanqr^ 

• • antigens. ' 
The peptide's" ;'pf-} ' tilifeY • . i^ent ion ni^ al3 o I'be^lle^l pyed.: . 
t6 relieve the symptoms ^f>Ereat 
• • :,'20 : ; : :- red c ciir r ehce • of au t oimuiihe diseas es . : Such jdlseau^ ; 
: ■ fdriexan^ multiple sclerosis (MS) , rh^ijui^ 

: i dei^ t oii^os i t is , sy s t emi ic lupus e'XYthena^ 

. ;-'-'V-"; : :h:y^ , '. .' • smkylbsirig- spdndy li £i s ; : y:-. : ii^is t h^nia".; Z%; 

2"j53.£ grayiip(Mp) , bullous pemphigord' ' /( ahtibpdie ; s : .:pto • : ' 

V; ^ dermal - epidexjo^iv j pe^liic^^ 

■ v,,^ ; ; ;iS ./-prpteinicp^ 

;;f ; Jyc^ gl pme x^lpiwph^it^ »tih|ii^i e^ft^p ■ -glpr^^ 

30 .£| liemdiy tit anemia ( ant ibpdies tp^ ' s : ]■§%. 

. .. ^ d^ : to,- : -: thy rbidlt/;. ;!>perti cious. an^a-jl (^i^'i^bdi ^s $ 

Y;id^ /-V 
(^tibodies to platelets);, ?G*ra^^^ 
.. ;.; : : : :disease . (antibodies to tl^rpglpbuli^ '^'^(■■ : - 
.' -35^';^:;.:.^^ , The autpajitigens^i^ ;Y>. 

di seals ^ s have been ident-i£iec^ 
indued 

teye been characterized: :: -in;:;arthrit is. ;lii|-:rat- i^lmpusiie;, 
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• na t i ve type - 1 1 c o 1 1 agen is ' idflhti^^ 

arthritis; and mycobacterial h^i^^ s - in aldjuvant 

■iitthrit is ; thy r ogl pbul iii has -been ; i^nt i f led : ; in s e:xper imistit ali ; 
allergic thyroiditis ( EAT) in m^^ 
5 1 (A^^ 
. n^eli^ 

experimental allergic enceph^ and , : 

' " -fat ;v. Iri addition; ^target^ariti^ tidentif ied" : in1- ; U: ; : 

^•'humans : ? type - TI collagen 'iinyhu^^ :;:iand : f: : ; ..- 
/IQi' :•: f acetyl choline ; receptor in/lni^stl^^ 

••^Peptides ::; -.cb^risiiig \ iSfe^ rep |tj.]ies£ • -iLnligensf 

: : : 'puii£ie^; :: : ; clas 
; ; 15- ; : : . ' : : ;;;cellsve^r4Miilg- 

s ta ining : : :and-| i pw mit ro f luor pn^ try , : pept ide - 

^■y\- t6- ' the class ; i ■ : a£ejf ur^ 

' :: 20: : 'v3 : or;.;.; : : 

• irmctun to in^ce 

primary; in vitro - or in vivo CTL ; • responses :: -: j tha^ - ^ive;riise :" : 

'^itar^t^ -agents\ : |:;:|:!:; 

i:"; : : ; ; bV^ and : G loci HLA^ A and B an£^t^^<&e j : e^i^sse<i ati>1the ; cell - 

30 The peptide binding pf i the i^^ntion are relatively • ; 

specific for each allelic subtype. 

.; ; ; For ; peptld^ 
present invention : pref erably cpi^M 
••'••i l&C ; I mblecui e: to a wide distri^ 
35 -v.'-' : pppiulation. ; -Since ^the^^^ 

v. f r equeric ie s wi thin di f f erent | e thnic • groups \ 

' •. ':choic#. ;: :6f v-^arget 'jfflG^-aliei^^^ 

■ population , - Tab! e 1 shows ::thei ; > : £re 
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'.• the • HLA-A locus ^-prb&ucjfcs- ■■aron^;- jdi=f ;f «f nt^af^c^is ; ?<$6r : instance , 
^^he. majority^o by : ■ 

Peptides which bind ^ 

• specif ically iiH , : ;yA3:,2 v - and ^4 ^1 . vsMi the 

iti^bri en&^^ 

addition of peptides . 2: . 


these ihAbs us ing standard tectoi^es are success fully used to 

■ purify the respective HLA- A allele products. 

In addition to allele - specif ic mAbs, broadly ; 
reactive anti - HLA- A, S> Cj mAbs , such as W6/32 and B9 . 12 . 1, and 
;; :'v5;' one ant i > flLA^B could be used in alternative 
affinity purification protocols as described in the example 
; .- section below. • 

The peptides bouM to the peptide binding groove of 
V the isolated ^ elu t ed typi cal ly using acid 

10 : ■ treatments Peptides can also be dissociated f rom class I 
; ^ • mol^dxil^s by a variety of stkhdard 
. : :;.;Me£t pil v detergents , sail t s > chaotrbpic agents, or .,0) . 
; v : ^ thereof , 

; peptide fractions are further separated from the;; MHC 
15 : mol^bules by reversed- phase high performance liquid 

chrdmatography (HPLC) and sequenced. Peptides can ;be v.. ; ;-: 
separated by a variety of other standard means well to to 
U the artisan/ including filtration, uitraf iltration/ 

> electrophoresis v s ize chromatography , precipitation with 
20 specific antibodies , ion exchange chromatography , 
isoelectrof ocusing , and the lifcf . 

Sequencing of i the isolated peptides be performed 
■ : • according /to standard tecto as Edman degradation 

f (Hunkapiller, M.W. , et all . Methods Bnzvmol . £1; 399 [1983] ) V 
25 Other methods suitaible for sequenbihg include mass 

spectrometry sequencing of individual peptides as previously 
/ V ; '4este (1992) , vrtxich is 

;: ; incoi^brate4 herein by reference) . Amino acid sequencing of 
bulk heterogenous peptides (e» g pooled HPLC fractions) from 
30 different class I molecules typically reveals a characteristic 
sequence motif for each class I allele. 

Definition of motif s specific for different class I 

■ : ; alleles allows the identif potential peptide 

ep i t opes: from an ant igeni c p^ ^hos e ; ^ sequence ; : 

35 ; ; i s known v Typ i cal ly , id^htif icatipn of potential peptide ; 

epitopes is initially carried out using a computer ; to ^can the 
: amino : a^ of 
•^'••'•:moti-fs : v' Ite ep i t bpi c ; Secjueniies : aire i th^n synthesized . • -The •;'{;■ V 
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: i : ----:-: ;:: ,v : -; • : : ea^c ; ity to :;;;;bihd : MHC Glass molecules is measured ^ 

of | : :dl£ f eireht yray s • One means is ;a::;:Cl'issv;I • mo 1 e cu 1 e ; b Iridiing 
assay as described in Example 4 , below. Cv; Other alternatives 

5 ^jpires^ al . , J. Imnuinol ^ 141 : 3893 (1991) > in 

: ; - vitt^ assays "(Towns end ; et; alv v Cell 62 :285 

^v:'; > : ;and : : }F^Sji$d^^i;3iS3 ay s ;C;us ing :; iro'tate^ 
^:^■'•;;:^/^V•i Eiir -IK Jt. / Immiihoi : ^%£i2S63 (1991 

Sj§f : Next^ ; • pe£t ide s ; that t es t : ; posit i^ in the|MHC clas^ J- 

.10:; J;;' : ;;)| binding the ;• : pep tides to ' " ' . : ; . 

.[^ ^peptide.- can be a$i a^i : ; f of t he : ab II i t to i induce C^L : responses 
lii f e spphde f cell ; p bpul a t i ons . Ant igen- present Ing cells can 
15 be nonrial cells such as : peripheral blood mononuclear cells or 
; dendritic cells ( Inaba > et al . ., J. Exp. Med . 166 : 182 (19 87 ) ; : 

':N; ;:: :-/-::: : ':: ; ABC)6d^ 18 : 219 ' . [19 8^1::) :;ij^ ;: -; ; ; ^;, : ^- 

■;.>:;:;. AlteirT^^ : >- mii t ant :jm^ri^!llan cell ; 1 Ines . that ^re \ v 

&^M^d^ic±e^ : ;^ : jthe ii^:- ill t y to load class ^ with 
:: ; 2Q4;r ^ ' such- as i the mouse ceil lines ; .: : .V-";" : 

^ W S i ( 319 : 675 (198^) r Ljunggfen, et 

S;. ; .: : al; . Eur . J v ; In^hol v^2 1:2963 -2970: (1991) ) , and the huMn 

b <^t i c ^ : ceil hytf rid; ; T - 2 ( qeruhdbio , e t al . . Nature 345 : 449- .{ 

' : 2'5:f :r.;.: '-^a^r op^la t e ; '[ hijpaui: iciass I genes aire co^enleiitly used, when : 

the Rapacity of : -:the;V;; : :;':/:i." • 
-v.:':0ther ■ " . 

\|^>^^ : include f-i^rlous . :. ' 

:<Ihsect - : ---celi:; ' 1 inesi;|such as mos^ito larva^ (ATCC cell lines CCL 
30 125/ 6586), s i Ikwprm ( ATTC CRL 88 51) , 

! anr^d moth (ATCC CCL 8 0) ;..:^dV:prps.ppli±ia^ 

i; : : .;3: : :;;:.;^ . 'line;, (see ; Schneider i*. 

s- :>: ^ convenient ly 

:-;3:5 : ; ; ;.'; ; : ^|is&lated; f pllqwlng^ venipuncture i or 1 eukaphe ires is -of 

. ^'normal;; : ; dorioi^ : ; 5 or - ; : pa t lent s and used ;as the responder cell . : 
: ;:s puirces^ of ; CTIXi pr ecur s br s^ In : one embpdinfent > t he • approprla t e 
•: • ' i^^^j^i^^ih pre s en^ng;:^ c e lis; ; ; • are incubated 10-100 • /xM of ; 
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(these mAbs using standard techniques are successful ly used to 
-^[:^-§v±ifYy^^ respective HLA - A all ele products. ' ' 

in addition to allele- specific mAbs , broadly 
reactive anti - HLA- A; >• B , i G mAbs , ;such as W6/32 and B9 ?12 .1, and 
'• 5:V : Vvi-:; ohe aiiti-HiiA-B, ; ;C mAb, ; B1.23 ;2 > could be us ed in al t ernat ive 
: af f inity jpurif ication protocols : as- described in t:he example 
section below. 

: k The peptides bound to the peptide binding groove of 
:. : the isolated MHC molecules are eluted typically; using acid 
10 treatment • Peptides can alsio be di s s 6c ia t ed f rem class I S ; 

.-mpiecdSes by a variety of s t andard denaturing means , such as 
; : • heat, pH , detergents r salts , chaotropic agents , or j;a : : ]^;X : 
combina t i on thereof . 

Peptide fractions are further separated from the MHC 
15 molecules by reversed- phase high performance liquid 

:chrc^ and sequenced. Peptides can be 

^ ! s by a variety of other standard means veil: to 

: ^e'.artis^ii, including f i 1 1 rat ion , ultrafiltration, 
electrophoresis , size chronatbgraphy , precipitatibh iwith 
& 0 i V > specif ic antibodies , • ion exchange chrpmaLtography : 
C isoelectrofocusing, and the like. 

Sequencing of the isolated peptides can be performed 
according to standard techniques such as Edman degradation ; : 
, (Hunkapiller/ M.W. , et^L^, Methods Enzymol , m # 399 [1983] ) . 
25 Other methods suitable for se<juencing include mass 
'{•v. spectrometry . sequencing of individual 

deis cr ibed. (Hunt , i" et al . , Science 225 :1261 (1992) , which is 
incorporated her e ih by reference) . Amino acid s equencirig of 
A; bulk heterogenous peptides ( e.g. . pooled HPLC fractions) from 
30 ; : different class I molecules typically reveals a characteristic 
sequence motif for each class I allele. 

.:; Def initio for different class I 

alleles Allows the identification of potential peptide 
ep i t ope s f rbm an ant igehi c pr o t e in whbs e amino ac id : s equenc e 
: ; ;:3 5: " ■ -i;;.'^ ■ ; £ s -Jtaibvm:^ ^ : - Typi;caily );r iciehtif ication of 1 potent ial pept i<i^ : ; ■ 
;i^'epitop^s ; ;' : ' : i;s initially carried put using a cqn^uter to scaii the 
y : - : • v ; airiiiib" ^ acid " sequence of ai:de)3ir for the presence of 

:' : \(Y(-^ se<^ehces are: then synthesized! Th^ 
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capacity to bind MHC Class mplecul^s is 

;;-;; ; vo£ ^-idlf J ' • One means i&v ; a- CI as si mol ^ ciil e b inding 

••:^;v : ;':-. iassay as described in Example 4 , b^lbw / p ther^ altimat ives 
v-./des cribed ; : ln " the literature include i^ 

■i ^Wc: ;,presentS : t^on': • (Sette , : et : ' al; , J; Imm^ 

•'• vit^ a^ assays (Tovitoseind^ . ; : : -v'Ceilvy62 i285u^0S^^0:;l 

r and PA^^ assays us ing mu t ed £11 s ; : • su0h ; as ! ^^^S^- : J^'^f. 

'./ : ;;'/;. : ;:-: : ..,>:.(;Mel'^ 

10 . ; binding ;.assa^,;,are.; ^assayed 

; : ^;:J>|e^^ 

:"y-i^ 

:iL5: be normal cells such as peripheral blood 
; dendritic ceil^ (Iiiaba, et al. . JW-^ 
• Booav Eur . Immunol . 18: 219 [198JB1) . ■ 

mut^t;^ 

deficient in t he i r ab i 1 i t y to ; load:^ blass' ,.\inpl eciules ', ' wi fc&':;4 : " : 
20 ,;• ihtemctlly;K ',' ; such : as the mouse cell linfes-: 

RMA- S (Klrre / et al . . Nature . 319 : 675H( 19 8 6 ) ; {Lj \xnggreh , et 
^y^:"^ Immunol^ '21:2963-29.70.^ 

sbma t i c •: T ce> 11 hybrid T-2 ( Cerundolb> ^t al • # 1^ 
452 {1990) ) ;jaiid: which have been t r^s feezed yifch 
appropriate : ; huihan class ■ I genes ' are convenient ly ; us ed ; v*3^ " : i 
p|p t lie is added to ..them, to test ipr the capacity 6i the -.'f^,^ 
.; ••peptide 1 . . tO :indu(:e ; In vitro priiria^^CTL ; ;: respbns^s^i ^O 1 her 
: :euka^6 1 i c : c<ell jlxneis vtoiclfeicc^ 
. Ci^ as mosquito Vlax^ei ;[(|&CC : cell -;;iine;s; • : €CL; •: 

1591/ 6585, 6586) ; 
(ATGC CRL 1711) , moth (ATCC CCL :8Q) and Drpspphila ; 
cell lines ;such as a Schneider cell iine (see SGhneider ^i-r-.U;.\'S 
; 27 : 353 -3 65 [1927]:;) . ; : 

35 V isolated fdllp^ Venipuncture or j leu^^ ''^ff\ 

: $:;--/\ ^noi^l^d^ patients and • .u^ed/ia^the'-. respbn^ 

. In ^ 

ing cells are : :inbubated : w ip^lOQ&j^ 
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'■\ peptide in serw^f ree media f or 4 hoiirs uncferl ^ 
: ' cul tur e bpndi txdns . : The pept ide>- 1 6ct4^d an t igen ;^ pr es ent ing- ' - 
cells are then incubated with : t:he ;;r 
' ./ . ; in vitro for 7 t6: 10 fdavs -u^ 
• • : --5. - • • Positive ; GTi act iya t ion cain be : . -det^xinMec^ 
cultures -for the presence of CTLis that kill 

target cells > both spe c i f i c pep t i de - pul s ed ; t a rg£ t s a:s we)M : ^aj9 
■ target ce lis express ihg endogenous ly procfes^ 
, . ; : '• r el evaht; ' ■ vi^s ;:or ; -- tumo r: ; van t i geh. . f r oiri : : which^ the peptide;-; : ? ; j 
10 • : s (^glienc e •was;r-d^riyed,\;;i i^^i^-i 

/det^rmii^ 
C • expressing appi^ 

The pep t ide^ thai t test positive in t tie 1 MHG biribingr Assays an| : 

^i5 : ; ':';:' ; :: ;: givfe\ : rise.-;tp-:; : - specif i are • ' refer red?0tb'.' : : her e ih|;as : • ; x : 

inimunogeni c peptides ; : : ^ ^ r V j ' - : : ; 

; Tl^ • 
• synthetical!^ 
^■■^■K ':h3itur^ .\sourc§ 

i:>2b :; ' peptide ;wili; :: :pref er^ly ^i; subs taiit ially f iree of other : 
naturally occurring ^ 
^ : A : ?y-in -some embodim^n^ ^ peptides can be synt^ 
'•• . conjugated v-W^ 

•"• The polypep t ide s : ' or:; pep t idesi ckn- - ; ;be ; : a ^-^rie : ;b"£--- : 
5- i '-; : "lengths , either in their neutral (uncharged) tort^^G^ -in;: ;f drmi=r 
"3 ; Which are isalts^vand- eitlier f iree \ of ^ ^ 
-^^ycbsyl^ 

"•^•I'-xr subj^ct/t^ 

Ki; ; ; the modi f i ca t ion 3nb€ -^es troy :t he ■ biological abt |of /the 
30 ; : j " polypeptides [ as herein described. ' . 

- . Desirabiy> I the peptide will be as s^ll^ -a 
: = :■= >^ile still naintaihing -subs t ant ially al 1 of the b i b Ibg i bal 
v-r : ^:.;- : "';:;v :: '' v /activity d f t he 1 ^rge pep t ide . When : possible; it; : -iM^ 

desirable . to dp t im z e jp^ ides ; :. of . • the - inven t ion- .t b ' • a|;l eiig t h .;,o f - 
!35v^'^- : ^but'' 8 to about 10 amino acid rtesidiies^^ 

■ :: . wi th enddgenpus ly prdc e s sed ; viral pept ides : 'Jor; -tumbr;. (eel- "' 
"^ : r:;: ::peptides : that aire bipund tb; MHC ' class ; \I;;; : -mdlecuies Jon v'tlie > cell"- 
';'■■%}■ surface : : ■ . : '-\-:" r - ■■■ : ' : -.y ■ ■ "■" ■ "' ; '-'■'M- .. ^''/■■■■■^^ ;•: [ 
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Peptides having the desired activity 
: ' : .as; neb^ssa^\.:to, provide'; '. certain,:;des ired\ ; -at tribute , • 

improved phar^c ol pgi cal charac t er is t i cs , v wtii 1 e increas irig or 
^ -.at;-, least;, : £e ta ini ially ; all of the^ib^ 

: ; 5 ; activity of the; ^ peptide; t 0%. 

• • : . iripl ecu! e ' and^:- ;kc'^;iva te- • :; t hef ^apprppr ia t e : £t :;Gel : ii>- '; ;Eor iinstan 
• . the i pep t ides may be ' siib j : e c t ; ;' : t o va^qiis - : ' ch^i%es.>t^ 

" : -io; : ; ^seyVsu^ y^y^^-^i 
; ? 'j;^^ s :? ; misiant;; ;'|r ep^c: ing : ; : : .an^amirio::^c flSu^^ Ifl 

■■-yf{0^o^^z : ^iciiv^ 

. \ f : ;i;knother', . ^ include.- /c c^i ..: Uiy?, % 

" is:.i/':;:;|;itl;a';. : yai/:;:.ile^ 
v;: : -^g;- ! ;; : aiid>Pte 

• : subs t i tut ions : may - -als^^ 
: modifications m 

. . - procedures > as described in e . g r > i^rri 
20 347^H 

- Meienhbf er; eds : (N^ pp>; : V;i'^ 
, ; ' : . ; : Stewa^ 

■ : Ill> yv / 2d Ed. • CiaS^V:^ 

\ . ;. herein* 7; .- / ' tic-V^ "SKw -^^i/o!:;/ yU->. -shy 

25 The peptides ca^ also bei modif ied; by 'Extending-" -br^ 

; decreasing J^^^^ the. :: :: -l : ^;. 
addition;^ 

; j bf^ t cah also >bi inoditied lay altering ^thief ^ 

• c of cerfe^ 

30 : ■ . i that certain amino acid r^sidu^ ' ; 'biblogiciaLi!. : > h 

'-../'■aLCt ivi 

it - e s i due^ ; may : generally npt bfe Altered :;-withput\:;^ 
• effect on biological :acti^ 

;o : ril|ed : : : : ; -not . :be 

35 such : as : : Lj? a ^ amino acids / or their ; D -asbmers / but : i may ; . .inbiiide y 
■ -:::npn-naturai\ amino ac i<^ ^s • ^ ;7swch7as 
':well : :: as. m^y ; disriyat i ves of ; L amino a:c ids >>;..;\ 
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. . _ ;,>;'i:l^lcaily> •: a^s^ries- bf : p^tildes : wifeh •■ 
: . '•' acid subs tit ut ions iaire errploy ed to dq t e^ixie ! the .|.e£ f eefc^pf V -/if 
\ elect rosj&^ -For " .. ' 

,'•/• instance^ ^e,.g, ;Lys' ; ' : pr-; Arg) . : jpr- ; 

.:, 5 negati^eiy ;ci^ ;:;(e> g. yjiiG^ 
made alorigi t 

. pa. t terhs';}- : p fysehs.it iyity : tp\^r&s"^ 
' cell /receptors-^ addition; malt 
small, :;: ; Mlativ^ly ; /-^ 
10 ; sim$^ 

• • ;;hd^rbii^ the j£e;M ; ; ■ :'The'- ninnber -arid;;" ty^es £ -.of '[ ■ ■ t: 

: residues ;;which'1abe :: : siila^ 
he^ cbritatb^ 
?: f uric t i onai a| t r ilDu t es ^i ch are so^^ 
15 versus ; hydrpphiiicit^ ♦ ;■ 3ricr$ase<^ 

molecule p^ ^ 'i&iis.^ 
subs^itutito^ 

... .• in ariy event , ; :^udh shpuid enqp 1 by ; amirio ac id 

residues '•••pr;--;btlferlimbiec ; for - : •; 

20 ' , example; ^t'eric ; f;!:arid : :p 

"' " '■" biridingi. •: • • '■' : '^'f- I MWC : $?'^£ .'v.- . • • ." U:'.// \% ;'-;y:J;t ■ 

. • . .res idues . J; . -Si^bs t i tu t ions %Me let ibris:y> ;: ; ; ins ertibns ; • or • any 
cpi^inatipn ; t 
25 peptide^ 

• . -bne^re^ dill erent?M 

> x : -^res;i<^e;;:::i 
■' -arS^mad^^^ 
: : desired to finely^ the 
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. . Original-: Residue ' . - ExeinplarviiSubstit-utidn 





•i : "4^;f- . Lys, :|His^ 






. . ' :: :;>Asp 




Lys ; A£<3 

: ■ : : i i . . ; : . > yiie ^ ^ ;,;{;; 


Leuvi 

■ lie; ;Val 

.- -:LyiS:i: 

;; : ■ Arg; His 

■ . ^< ; >V- : Met: : ; : % ■ V- -i;' 

Leu; lie 


. Tyr; : : 'Trp;-'; ; 


: ... Thr;; •x.-v-.' 

..... : ": . ' r v Thr : : ;;';;": :: 3: 

AySer'.- 


f- ? -Tyr; phe ; " 

' ' •'' • •'^•V;\' : v v ; ; - " . -J' Tyr ■ " : "M • . 

Trp; : Phe;;-;!- 

■ Iji I . vai . 

. lie; Leu; : 


•; ; ::;;>"l;':-\ Subst^tiai clianges in ;f unction (ewg. / affinity for 
•.;;--.;fW; ; :::;v^ ^made ; [ by, s el ec t±hg±M:<. 

sut> si t i t u t i ons that are • less conservative than those in Table! 
• • : ;: ::; : 2 ^l^e;^. ^-3 erlbb t ing r es idu£&\; that' .dif fer^in6re,;:sig^ 
5 \ ;-;i-thei;r effect ;:o& m (a)- the structure of ; the peptide % 

■ ~|$t>i^ :::bf : N;ti|^ '^WM 

^ sheiet; or helical cpnf oi^tidn # (b) the charge or 
i hydr pphob i c i t y of the^^^ ;at the target Vs ite: :? or : d(;b ) the 

\W |:bulk : >:pf; : ; .the- side.: chai^ which /in general- 

ip ' ;are^^^;e 

i-::;\;y::^rpjpert ibs - : will ;£e>^ 

se^l # i^ a 

va|yl -or a^^y^ : ^^a.\ 

■ : res^c^e having an; : ■ elect:roposit i side chain/ . . e. gi , V -l£sl : ;% 
15 . ' V:;|^rgi3^i ; --;: : ;;or histi<^ ( 6r -by j^an ^ 

; \ electronegative residue , evg; ; glutamyl or asgartyl ; :pir (c)§j& 
■j^Vv^ a tiull^^^^ ;is-;v ;; if 

:s by) ; one ; not having a side ■■= -chain ^ 


20 ^^%£he pept ides . • ma^:,;^al so comprise .' - is os't e resC p£;^iyt& ' : qr$ j. 

moire residues in the to peptide . Ah isbstere : as. ; '^""' 

• substitut second sequence because the steriq ^^v' 

^ pc^ of the f ir^t ; :se<^ence • f a binding site ; 

25 specific for the second sequence term specif ically:; 

i nc liides , pelade backbbne ; : jrodi f i ba t i ons well -tab:^ 
skilled;. in. the art; Subh::;^ 
M:-?fo f :t : th^: • aiaide:;;i : : riitr|o ^ca^bnv • amide cartibhyl v^^bbirpl^te/; : ; 

a^de^b , i^te :or-' --M^ 

■3 0 Ibackiibrie c ros s 1 inks , See / general ly. Spatola, Chemi s try : and : 
Biochemist peptides and Proteins^ . VIX ■/{ 

(Weinstein ed.V 1983 ).>";:. 

Modi f i ca t i ons b f peptides: : with vaxious ■ amino ; : ;; : abid^;^ 
. :•' mimq^ib s - '.pr / • unna t ur al :;' cmdiib;^ ac ids : • - are partibulariiy •••us^ful; : -::.in 
\3 : 5:---\;£inc^ 

,: can;:;be assayed in : ^ n^ For instance ; pejpt i|la^es 

•' :: j- ; :'viyand': various;-: biplo • : pl&siM.:^^ 

to^ testes t^ 
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, : '- : Eur - ^ J - : ' :-• ^Dinjgr • -'Me tkb . Pharm ac^kinv ' ' li; 29 1-3 02 f;|l986) j ; ?:Haif ^ 
life of : the peptides of the present ijiyen t ion is ; cc^venienti^ 
deterni^ a 25% human senna (y/yj assay. ''['■ '•^e.^ptpcqi:- 

. is gerierapy: as follows . Pooled tiumah serum-; {:Type AB ; ; r£-- ; - 
: r5 : :iiq^ is delipidated l^y dentrifti^t^ \ 

%f^iUt&^ ; "il^:;;::ser^:; ::: ia then diluted €q ; 2 5^ w f-M^Q 
■ ; ; :;;culture ; .:'m^ test Jpeptidelst^ility^ -:^At^^ 

; p^ intervals:: a ••; smal 1 j i^oxi^t of : x^Gtipn^-'¥ 

^spi^t.i^ r emoVed aind added ;: : £ : cf te it tie r 6 % aqii£ous Wk:- 
- ■ trichlpradeit^^ reactiprif^ 
: ,(:oMed;; : 'f 4 ?C),;t f|)r|;l5 ' minutes ^andjth^;^^ ;£ 

;';.: : -.,-^;; : ^ 

/:-tli^ 

;'r 1 s ^^ili specif ic ; : 
v -V ^e' ;p^ti^s^ ; of the present iiwentibn i)r'.'aiHlo^i;.?^ 

; • t he r ebf . >rtii ch . haye CTL ; s timulat ing Activity'- may be modi f ied t <d : 

prwide {desire i^rpved seri^ 

•': : ;, ';iiie - ... induct 
^activity c^ be; enhanced by linkage to:l{a vsecji^^ 
20 : : , contains ; a t least pite epitope that ; : is :s cap^ 
..: helper eel 1 r esppns e ; 

j^^P^ 1 ^ 11 ^ 13 ^ :ithe >T ; ; heljper;^ 
is recogniz^^^ T helper cells in the ] majority pf '■';the : -%:^- ; ^ "^-fe.-" 
population i ; . ;^rhis dan be accomplished by ]sfeiect ing a 
25 sequenced "^-|;^t;H-b|M; to many, most, pr; all of • the^ 

■■: molecules , as "lopsely^^ T :: U 

^.iPS* :^f^y^W^: ;=-:^8?cS|TOles of ;;,cur^p;; :: acid^ 
'^03- *9?s^ly '^9?^ rs^<^nces :; ':;t r^; ; -^tigiri^ ' su^/lp 

: / Tetanus : to^in : £t;p^ ^ 

positions 1-16 ^ X} ■\k' 

: " Al ternat iyelyy " -it- ' is possible 1 6 prepare s^th^tic f^{- 
[/^.:{^r peptides capable . :<p;f :. ^titoiati^ 
3 iPose^ using^amino" -a 

found in nature . These synthe t i c cpmpbuiid3; call ed :X^-^f:^&'^< 
Pah - DR - binding :;: epitope ( PADRE ) are; des 
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■•^ - : : ;th^ir-:vbindihg • activity ;HIiA-DR ; : (Iri^n MHp cias s • . II) ; 
Parti cul^r : iy "pr 

x'XLVV:Sii6h-'as ; : ; ;iamiilo ; vacids^ 

t^ickli^^ 

\' : ;';:':.;: ; V:;. neutral spacers of J: hcinpblar ' ai^no. ac ids} : \q r :-neu£ra^ 
vv^^ ^nofc;hcorh£^ 

;;;.;-^ : p • Alternatively^ 

: ^5' : '- ;: : ; 'v. ; -: : -£lie;ii : -:.T ^ : fielp^r v 'pep 

; The iniiruxnp^n 4 

^,;;;;-: : pept 

\ : ^'/ : :^ jiir;^ ' 

20 : W :: : Ex€^la^ : ®; helper p^ 

fi'^f ' : - : ;;^nd#378r3B9.-"' ; -' yZS: M--^ ' ;:>! . • -Q: 

■ : . In .sqme^ .^ it may be ;: : des i rable ; : to • ; inc ltide .: in 

agents capable of prirnlng GTL in vivo against viral antigens . /. 
• For : exso^le^i • palmi t ic ; . aqid| -res id^s ; ; : v-c^; ^ : ^B|;^t ^ac^d.:. : ; t o|the ; -:;- : : ; 

f . ::linlced / e.g • % via : : Me; ^ 
. ip ; l : ; : ;Gly-:Gly- , . ■ Ser , '•'Ser|:s;er|: ^ ; :th#;^^ 

:^hen,-^ 

;;.:^; : : : ':.:: ; ,in{^^ 

;i ; 3 ; 5 :: :;-fv : ^:;!co 

•:v-i}v^roups of Lys , #tich -is i t t^cE^d^ ; y linl^g^,^ 

/:>.;::; : :; : tQ;:the:;;am ofi:;;;'^ 
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As ano t he r > exa^le; : of ; lipid printing of CTii responses , : 
Ev coii 1 ip opip t e ins , ' ' y snc^- : :^s- : ' : ^ 

tripalmi^ can be 

used to prime virus ; : specif ic CTL wh£n coyal ent iy • at t achfcd to 
5 an appropriate • peptide? _.yj •••;See;>;- jDferes^ et al. f y; ifature ;.v3 42i5Giis 64 ; 
;■. ' (19 89 ) , ihcorppra : ;P|ptides:;: :: ' bf tithed 

^inyention f c^ coupled; ito ;P|CSSv ; ; f br $ iixaxnpie ; ; ;Md fcliis ; ■ 
iPPP^Ptide iadndhistered : ;: : tO: 
.:;;;-V';prime-' :a. CTL ^response: ; to;.; • the*. ;|arg^t ::: ; ^tigen . ;•!: ' - ^iHirt^r^ ^ . 

: 10 . ;:::induction:i;of : :;l '.",; 
; :; P3.CSS;; ; :,conjugat:ed : ^ m^p^^ 
. epitope f the twp; qp^b^iti^ ^^a^%^$- 
. ^sffqqt:^ r^ipbnses 
' ■ " Y : / - ; iiif £cticm . ; " ; K^t:t:;y ;• . ■ j' 'llC^!^^- ••• ;? \ [ \ % 

the termini of a peptide to!; prdvide f or : e£se of linki^ f 
: - peptides "pne : * to o^otiher /; f 6r;;yjc6ujfel^g 'lqv : a carrier j sup^pirt: ^br 

larger p |te. ; p br^che^ 

; • p^pperti^s of the; pept^ ifi^B : ^yi^nb'i 
20 : acids such as ) tyrosine , by s t elite ; ly s irie ; glut ami p br as^r t i c 
acid/ or the like ^ ckri be ^ 
of the: peptide or oligopeptide , ^Mc^if icatioh 
. teimiinus in some cases may alter W ../ 
: ttie '^peptide.. ' : ' j .;In;:/a^^ pi igc^e£^ u 

25 ; ^ from, by b^itig 

^modified by terming 
or ^hio^ 

• modi f ibife ions i may provide s it es^f 6ir : iiii^njg ;".= t'b"* : a : :" an§§prt' : ^r^- 'K' 
30 other ^lecule . 

The peptides : of the invBnt ion can; b^ prepared in a 
wide ;^ri<e|ty : ;-to'f ; ways. --^Becau^^ shBrt.;Wi;^: # :;;- ; 
'■; the peptic^ synthe^ 
. :. : •". ;suppo^t; : ::;in;: !: ac 
35. ;: ; : ; ;aut:oma;tic; : : : > 

v, :: , : ,i:Used : in -'accprdanbe , •' wl t h ; i : top^ : :|pr b t ocbl s . ; : - /S ee' ; ;: ; ; ; . f or^exaiip];^ 
. J ./.S tewairt and Ypung> Solid Phase^ 
. :; . Pierce; GheMcal; Co 
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. ■ . :. x ;Altenia:t^ /'/;..'>■ 

immunogenic peptide of irit^r^ i^to an expression : 

. . vector, transf oi^ed an apprppriate: host-?- 

i; 5 / cell an^ : 
- :These':: prqce<^re genera^ ^he^.art-i^asi- described 

. ^generally in Saii^rb 
: ; --\ l^^ual^ -: : , Cpid ; Spring Haiiipri Er^i^ New York 

'^(•1982 )- : ^ k"-': 
10 fusion proteins Iwhifefr 
■■ : >v>pff the; -is^M^ 


,• 15 f or i exainple #t 

• ; J ; : Am; cHem '^sSci 103 : 3185^^ ( be made • : 

encoding ■! tte-^ -J; 
then be- p V 
■•20 ; > -;r ; expressi^ the 
'■ v^ctbrs^u^^ "2' 

: ;:;:;hbst^syist the fusion 

<i:^:prbted^ 
i^.S^rv^ 1 ! inked startlran&is 
122^ and 'usual ; e^qpressibn ' .. ; 

■ vector for ••e^x^e^ .•■ • For 

; example, : promoter • \ s^c^^nces/:;:;. ddi^at ibley- ^itli ;;;bac tferial hos t s ;";; : : : • 
: ; ; : :, .'arb provided: in pi ? 
^ti'F^s^ The 

:S--resulting v exp^ 
2^ ^^b^QterX 

also be used^en^l 

■' ■ .' sequences . ; 222 2- - 2. i -2;2\ 22' 2 ;X t h ■ :- : ( 2^ 22. 222:222-\2 -2y- ■■■■■■ . -.V' • • 

35 . : ; TheJipeptxd£^ • . 

■ admini $ t ra t ibn ;ti^ : p,rekt.}^X;'/-'^ 
■<:■:"■:■■[; j ahd/or pre^^ . ' v : . 


:>;disea^ irnraunogenic peptides 

of the: , hepatitis fi , 

: hepk t i t i s ; AIDS , :;• -r eiiail ; 'care itioma ,\} ce rvi cal i car c inoma , : . ; 
^ ; ; 7 vlyr^^ 

5 ; ; For pharaiaceu t i g^I icoinpos i t i ons , the irnmuhbgenic 

peptides of -the i| iriv^hti : 

•:. .<. :a$ : i^ : lfr6in^;;bahc^i:i : ;pr .^in£b ct ed ; ■ wi th the virus df : • ■ 

r;; ; : ^ i'^ose^ 

• ' : i n f eib t Can ''be Jtre . 
C; : ljb:^^ : :;cbnj^qti^ 

: .;ef i 'e c tive: CTL' ; ; : : r e^Piis e ;it o^i t he' • : ;y irus : ; o:r ; ; tu^br • an tigferi [ andij tb.;f 
]:'}': '''iziirejpr : ' at '|1 east ..partial 
15 : : bomgl^ 

defined |aar : ^ ^ 
^ef ;f£^^ depeiid ;x : bn|; yieyg . , the peptide • 

the sta£b \anid; "= 

•L' ; - : ;- • severity ;ofi ; the;- disease , £eing; t^eat^dj, the ^ighfc^. juii general; - 

prescribing iBut^g for the initial 

;;:- ,;;;;;. in^ni zafcibii; • ( that is f or - ibheir^eut i c ; or propl^lac tic ; ■ 
i";;?;.^ f rbin 5000 ;/xg of peptide 

' f;or; : a'' ^0 kg patient^ dosages of .from.;:'.- 

2^ ^ to a x , 

xtfbos t incj ; ^r eg imen . c^^r ^ 
, -patient 7' s^ resppii^$;- : a^d conditi specif ic i&n*?. - 

v^::^^^ must : • J^e<^kept;;;|in;: ;^m^d';v : t ha. t . ' 

0^ :: r :?j 7 't)i^ pr es eh t Invent i on may ';, : .. : > 

30 . :. . ;•;;;' : ; general ly , ; be enplpye<i -in^sbrious^d i 
#:. ; K3#:/i^ 1 if e i threatening si 

. : . V; ?;liri;:|such^^ " : -in : ' view of t h t ion of ext ranepus { 

=:>-: ^^ubstati^ of the peptides; / 

:; ; |i;t' :: ;:i's.': ppB slbie . ;^d' ^'may be -|];f eit : J;des i r a£l e . by theatre 

: •••v : ;: : : 'coirppsi tibns : .^S-- . :: ^%Wy& : • : 

;' ; ; ; ; : ; : ;:^ should ; begin at ' '•: 

the ;<f irst ; yis : ign b f : v: y ira!l^ : ; • -in£ e c tibn >. -or • . the detection or surgical 
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removal ; of - tumors or shortly af ter diagnosis in the .casfc;%>:f. : -- : ; : 
'iiy'-f- • iacu t^;<inf ei.G t i on; ^ : -. . : This" isf^^ 

;': -IfeaBt :;S5^ta|^' ar^ siibstantiaily aJDated knd for . a- \peii^^''. 
y - : t r eaf tie r € iii ;ph^ infection; dbs e s . f ol i^Wediioty "xi 

;-T^ ' with \ the t:^ 

' con^ resolution ; 6t the 

I iiiie^ : Fori th6s£; 4i%£ 

4:; ; -^ : v-: : ^ 
• ";fo£ : : option ;th^ 

: ; lnfectipm;:; ; : 4 

; be : ;:'t.ar|ret ed ' t;o ; t hem minimi z ing ' - heed ' iWMM 
•,;;15;::::.--: ' adMriist^ lax ger pojpuiabidn . 

v Th# peptide coir^ositiphs can also be used for the ■ 
■'^treati^enfc of S chronic infection ^d to stimuljate : the; immune i 
; system to" elim^ in carriers . '-£&;£aw^ 

in^rtan t .^pa. : :^^£d^^a^-- amapuri t bf ^ : ^ peptide : 

2 0 in iaiif oj^ S uf feici^int 

•; s ef f ebtiyely- a cytotoxic ^ : Thu^, fbrl 

' fc r ea t^n t • ' b f : ctironi c .infection, a rejpres ehta t i ve .dose- ia-in;^ 
^..the^ t p ;al5pu t- 5 0 0 - fig , : p r e f e rabl y ^pu t 5 

:.;: ;S ,; : :::; : ^g ;,^q ;v $b$$^$^Qp& 70 kg patient .'i ; per dose. : ; linmuni 2: in^ tdcfs^S; 
25 i; f pilpwe|^ $y m at estaubi^ 

I - f rom ; ; one q \£o\&, ; ; .^eks; # • - may., be requi red ; . pbs s ibly ; f or • ai ;. j; 

■ -\ - ^1 ' : -; : :: :i^L : -i- ; ! .<?^s ® : ; ^ V :; ; ; chrxi^x d Infection 

sho^ at least clinical synqptbms or "l^pra^^ 

'•: :-3;D' j;, ';Tt^^ vir^l ^ been elimiiicLt^d or 

' sjistaiit ially abated suid ;f ori a period thereafter. 

; ; ,-;:T!h£^ pharmaceu t i cal c pn^os i t ibiis f oi: t he rapeu t i c = . : : 
:Z^- topical , ' oral ; or : local v . 

: :&dntiM ion Prefer^ly , ^/the:: pharTOaceutical compositipiis 
'^$.^ly. ;%r<e;:;^dtainxster^ pairent&raliy;; vevg:^ | : ihtravenbusly, Z; 
^Q- '-^C intramuscularly^ 'Thus' r : ;.:;th^|. ; : : 

Invent ibn ;.:;prwic3^s ' ; ;;cbmpps i tlpns ;f or : par ent era : admini s t rat ion :L 
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; •. . .. ... ., /._..■,•:... . : . . .-,; :: ;;.'24;;, : :-: -ys^- : ,;. ; ... • ;.. \;v\ v -:;y;\, 

dissolved or Suspended in an- aceeptable ■ ^carrier #; pr ie f erably ^ri 
•'iv- aqtiebus .carrier . A variety of aqoaepus c be used; 

'.e*gf-r:V ^t6xy}lmf f eired water/ 0 . 8 % sai iney 0 ■ 3 glycine ; • 
hyaluronic acid and the /like.; Thiese c dmpps i t i ons may be 
;;.:|;.; : 5 : . sterilized b^ Jmpwn vsteriiizatio^ - 

i techniqiifes / or; may be sterile filtered; \ The resulting: aqxifeoiis 
solutions may be packaged f or use "aSr is / or 1 y bph i 1 i z ed , the : 
lypphiiized preparation being combined with a sterile solutipii 
;;pripr.; ; to : adminis t ra t i ori . The co^dsi t i oris may ycchi t ain ; . 
phai^cp^ i cal iy acceptable a^iliary ;":;su^tan^ 
; t p ^ppr qxima te physiological^ c ^ ; such : as^; p adjusting ; l 

^^d':--- and : bu|f ering. ; :.^gehts 

a<^nt si .• •:- and' the like? , ' f o:r example /Hs odium 'lace tat e ■ :s odium ^/^ 
: : 1 ac ta te > s odiuni ; chlbr ide , potass iim qhlciide/^ calcium: :v 
:i5 chloride/: so triethanpiamine pleate , etck 

■ The concentration of CTL : stimulatory peptides of the : 
: >; iny en t ion in : t he phaii^qeu t i cal f drmulkt ipns :;can :vai^ widel^y # 
i • e . , from • 1 e s s than about 0 . 1% , ' usual ly at or at least about • 
: ;!:: 2% tp ^aiSv ; ii^ch;i : ";cis.".- 2Q% to 50% or more by ; iweight , Md. '•wiii ' ; p^:- 
: 2QS S isel^cted p^ 

| : '■'"'accordan with the -part icular mode oi a<^his t ri t ioh 
^.•; : ^:v'''.'v : v, selected • 

The peptides of the invention may also be administered 

to target the peptides tb^^a 
; 2^ ; x part i cul air tissue; such as lymphoid tissue; or (targeted 
f'M};f-} : : Selectively to infected cells/ as well as increase the 

;:!••' © ; of t fie pejp t ide : : comppei i t i on • : L ihc lude : ^ i ons ; ; ; 

. foams f . ;micelies^;;;: insp^ crystals, 
phps^pl dispersions , lamellar layers and the like . Jin '>•■ : V 
3# ;: ; • these ;preparat^ to be /delivery 

:^\::^> : ^ : : as part df a iliposaiiey alone or in con j uric t ion with a mol £cul <e 
- which'"- binds |tp> ^'e^g^.^a receptor p'reyalerit^^piig , iLy^ 
Wy. cells /' suchi ^s m^ y^ich :the;:'CD45.y ; '.' 

;ant;ig^n|'; : ' ; :br '::with-: : pther. : therapeutic or Vii^^ 
vi?:^i- :K - - -tiO^^JP l?^^: ^i?- P 1 ?^ 1 i: - ^ :;• 4-P° s P? 1 ^ ^ ■ : i- tiie ±rV : :f i ^ci^ E <Dir /. ■ dLecpr^ t: e ci : t hi : * 
^ • a invention can ;::bel diirected . to the :;sit^ : - 

M.^0^s^liic^ed therapeutic/iri^np 


' Liposomes . for use iir the : Invent ibri are f prmed^f 'Tj^:^s't,BB0.^--:^,\ 
vesicle- forming lipids, which generail -inclira 
negatively charged phpsphdlip ids and 'a., sterol # : -.suchT;as-\,' ; ' 
. cholesterol . • The s e 1 £c 1 1 on; : o f 1 ipids : is gene rally guided by?;; \ 

-^■vfL-"'/- 5: v cons iderat ion of , : - e g. yi , ' 1 ipds pme :: Biz e ';; acid lab'ill t y c:and • . j 

- o^;:^ ^ ; v : : s £l i ty ' : - o f : /Vtlieii? ixpps c^rie 3 in fe^ stream . A {-variety; of ; ; \; £ 

:^;Vi#ethods^ 

: ;:.;:.;:::.^jh/^ 

;; ; f-;i;d? ;; ; 5;:v : : 0:i 9:> : -3 69.,- ^ Incorporated'^ 

Vh-' Vp?,. f ragments; : therepf : specif ic ; f or j cell ' surface (tetemlnahtS;- of 
> • :;j t he ; :- : 'd<5S i r ed ' immune syst^' cells'^ -'o^ •' 7.^:7 

\ '' ••IS- - cpnt a Ihirig at peptide ;; ; in t r^enpusiy ,->; : :V ; ; : :: 

: ; locally ; topically f etc i In^a^dd^ 
. t ' • : ; -iriter : : alia , the nianner 

^delivered , and the : stage of the disease being treat^^^ 
- For • solid compositions V cpnv^ntiohalv'.n 
;20' v : - ; ;carriers' may be used v^ich include; : " for erampl e / & 

vphai^^ceutical grades of ^ ^ lactose; \;st:arch; r f ^cfheslt^:;,/. . 

'{,';s tearate , sodium saccharin,^ t^ 

t ad^ a phai^ceutip^ hcDnt^pxi c ' : X . : , .^i" 

"■'■'■2S-. .; : -CQitipbs 1 1 ion is f oinried by iricp^pra 

%n^i oy ed exc ip i ent s , [ such as those carri e>rs preyi^ , ' ;;•',•>:'; . i^A^ ■ 

';. ' ;'; ' apd ^giieiieral ly ld-95%;j^ 
-nbr^; "peptides " of ■ the : invention ;;&and :mbre;'^ 7<7 

^ 3 : ; ' ? pep tidies;;; f^f: 

: ; -;v: :: -fi 

if -iisurf actant and prqpellant v iiT^ 

by v weight > : ;;prefer^ly 
■ "7 -7 ;;;;fmus.t'/ : of: .course , be nontoxic', arid pref erably - spliible v In: ;^he:--|;:'' 
•y. : -;;v3 : 5 prdpeliarit . ' Representative of such : agents :;; :are :: : ; the; es^t'eirs;'; '6r; :: 
"]'. partial esters of fatty acids; conta r iriing from 6 ; tp 2^ 
'■y'^y^%77^ .^atpms./- .-such ■ as caproic , bctahblc> lauiric • 
;f : ; : l'Iiibleic • llnoleriic, • oies t ^ ir I c '.^ : ; aiid; ivql e I c abids ; wl ;th ; 'an;- ;•:';'; ; 
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aliphatic vpolyhydric al cphqi; -/or tfe;iqyci:i'c.-, .aniiydri^ 
esters, such as mixed or ; nat lirai : gl^er ide s may be x enpl oy ed H 
The surf act ant may j c pns t i tut e : 0 ^1 % - 2 0 % .i^y • w<e igh t df the 
composition, = pr e f e raJply 0 • 25 - 5 % i : : The^ ••of: the 

::cprryppsi tipri is' ordinarily- p^pfellaiht^):- ; A • ■ ca.r ri e r can ^klso^b^: 1 ^ 
included, 5-as desired , :: tt-wit&if£. aj% % :1 ec ithin:; ;f or : -iht:ranksaif 


;;':in : -another ''a 
vaccines which contain as an '.active ^ingredient • i'an- -. 
10 immunogenic anO^ 

described herein . The pe^ :;intro^ 
. host ihcliidi^^^ 

• , lid^ : :;|uch|;a|^ 

• pb 1 ymer has the advantage of incr eM react ion : \ 

15 . ; and>, w 

'.• the additional ability to induce ^t^odl and/br^^; 
react wittti di if f exeii t ant igenic i de tei^n^t s • of : the vii^ y-or^M-^ 
■ .'; • timpr cells;; ^Useful-:; carriers thie : art • aM|'; : ! 
include;: e .g. , ; thyir^lci^ 
20 . ... albumin; tetaiius toxoid/ p such asv"::';- 

polytlysinerglutsmiic acid) 

• ; protein^te 

The vaccines a a ^^siplogically tpl^r^leV : ,;- : ;^--;: ;: ' : ; 

•. (acceptable) diluent such as wjater ; phpf p^^ 
:' : 25: • ;. c or saline, and further typically inc 
Adjuvants such as incoinpletei P 
vptosp%te r ; : , ; alim aixm^areV 
■■■ • ; -knqwh; ; : in,. : <the:: : ;: art; . •' •.• Jtod; asi m^h ti <^bove ii;;c!^^ 
-!-be"-pr%ed :: i)y 
30 -'B^ ^iiVj^in 

as described herein , : via in j ec tidn , ; afeTO^oi ,: drali • t taiisd^r^i;; : 
'■or /'dth^iir'l-route./ 

vaccine by producing large; an^ % 
■ : ; desired ;antigeri, axid:^t ati^lei^t' parti|iliy : x' :: - 

35 . : . imrcaine -t o. 1 t e f infection;;: pir ^Ir es : is t amt:;;; • • t p^ deveibpl^ 
■■./:;v . r infection. ;. ; Y'? : y : '•',;"'• ,••;;; =5 : ;< \ ;f ;;|xv • • Vyt % h ^k : - ■ Y. ": : ; • . : . • £ . : \ : ^ . : ' : : . W^',: ■. ■ i •. 

^•••^ ; are -admi ; : :^^pa6ient-:sus 
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" : ;.-:p therwis e"--:.iat /r. if }c;-{bff:;V^ 
•: immune response i; ^gains t the -antigen > arid i tlius ^iihance '; the :. : 
■ '.y. patient 1 s : -i own • imrmiiae res --cap^il-iti^ an ^purit: i s 

: : def ined to be an >ii^ 

"■ -5. / - use , the pre cis e founts agaiiv depend on ; ; tHe ; p^t - ; 
H^i^bf the foxrx^ 1 • ^ - 

: \iojM yy : yy . ■ iii ':VSC^ 
fy-iyS 'lijpeptide^^ya^ 

^^^^ 

; ■; For therap^ti^ ^^the;^^^ 
iM^y- of; /the: ,inyentipn:j,^n 
^i;h^^ 

f ; s ecpiences that ericpde J;K<^ . !"::. 

:; in t r bdiic t ion in t o an apu t olir pni^al 1 y inf <e;c teii ho s t or 

20 into a nbri-iiif eqted-'h^ .' \% : 

■fy.; ■.expresses', the iicrouribgeni c ^pjtide , . arid . t l^reby ^elicits a host 
; '; CTL response. Vaccinia vectors^.; a^ 

.y "iniimm II Patent No . 

;f"-;^i ; - :; • 4; 722; 848 incb^qraLte^ reference . i ^ p to r ; :' : 

i';25^ : is BCG ( BaLcilies Calotte ^eriny^v . v^bHqfs are; -idescribe^i . ; 
• ; ;-;'in : Stover et aitf^C 

v' : : ^ of the pep t ides of e|jr^? : >ffi^ ^:- v; - 

30 sectors and:,-the^-^ 
::: ; :v'.yv :: ::.--;art -from the . ■: des cir ipt: ion : '' : ; : ^^ein;.;-, : :; * t *• 

• • Antigenic: p^p ex vivo,: 
y:-Mr^ ; ; as;-; well: ,.: The resulting! ''H---^' 

•:; ; "' : !; : 

: hbt respond to a peptide yacc ine apg foa eh =•■=> q f : thetapy . : Ex vivo 
Vv-. : -GTL: responses tb ; ^^ , . 

tumor antigen) are i 
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patient 1 £ GTL pre cur s pr ; ; ce 1 1 s ; (CEipj .f: :: t'6gephWr^;:::wi■t■h a source of > 
antig'en:-pres^nting; cells ; ( APC) arid the';; apprpp^ 
peptide. Af ter ail appropriate t infe : : :'•:•( typ ic all y 1-4 • ; 

weeks) , in wlti^ aire Sc£$^ mature; ^ ; 

in|ol|ef f ectbr : y 

l^tieht:, specif Icr tait^tr cell - : 

(axi ''infect^ 

; ; ; The ; pep t i <de s ; may :! : .alj9p;^ diagndst ic ; 3^agents^;,;v 

For - • exa^l e ; ; ' >a : : p£p.t : i^ ^used;:>tpr: : : ; :i;-: 
determine ttie;/^ 
tinea^ 

£eptides>;^ ' 
treatment protocol; or i in : d£term prognbs is ?^f or \&ri ■. .; 

affected individual /i^; ^ be 
used to; predic t which in^ .at, ■■ si^s t aji t ial : risk \H 

for developing:. .chronic . ihif 6c t ion . ; J- 

The f pi 1 owing ( exampl es are offered - -by^^y^bf : . 
i 1 liis tra t i on , not by : ;:way, : ;pf ;:-:liM : taticin . 




WO 94/20127 


. Class • ' i* ■ ant icren vis ola t i 6n ; ; . .- • 
:: A flow diagram oif ; ; an; ;:^ 
is- presentied in Figure l. Briefly, -the -cells: 'bearing^ 
: 5 ; . appropriate allele we r £ gr owrt; i i in large batches |tis> '8 i^i&ra^ 

yielding -5; x lp 9 --cells);;-,^ 
• ; : washed* : All ceil lines were in^intained • in :R 0 media "H; 

v ; ( S igma ) supplement ed with 10% :';i<2tal^ s e rxun ( anci;:- : • ; ; 

antibiotics . For larg^sici^ 
: 1QU : ■ :r^ in RPMI 1 "ibti-y^; 

•^yiiprse; serxim and^ a^ ; .-;C§l^ 

;^;^v^ 

H (PBSljc^ o^ 154: "m;';N^C1 :/ |eh,|^V:^ 

•:i : 5 : :, v ; ; : = Cells were ;p£lleted and stored at • • - 7 0 9 C ; - : '6r^t rea t ed.' - 

. v^with'^d^tie'rgent lysing solution tb; prepare -de t er gen t j .ily sa t es J 
L-^r^S C^^ tysates were prepared by; the; additipn|o 1;/. 
:: : : } sblut ion :• [1% NP-40 (S igma ) : or ReneX 3 6 ';•:•• (AccuMte iaierii . ' ■ ;S c i;0? ; . 
%%Cq^: : , Westbury, NY 11590) , 150:^ jM Triay'^^^ 

20 to the cell pellets ( previous ly count ed) at a ratio of : 50-1Q0 
x lQ 6 cells per ml de t e r gen t s olti tion . : A cocktail protease 
}'■■": inhibitors was added to the ppentea.sured ; volume of stock j 
7 : immediately prior : to the additidn lt6 th^f 
^:Cell;-;.peliefe .• r Addition fit the protiease inhibitor; cocktail 
'.25;. : ] J^q^ced f inal concentrations;^^;© 

■: : ; phehylmethylsulf onyl f luoride • (Pl^F) £ 2 S:;:; 
: ;:\>r : <:i/jtg/mi : f le^ept in , 10 jig/ml ; peps tat in ;1Q J : /^g/nii : 7j; 
iiodpacetamide j£ 100 ftM; : ^ar : EIOT 

ailbwed to proceed at 4 °C for 1 • hdur ; wit^ m^ihg "Z. 

30 Rputinely 5 -10 x iO 9 cells werje ily^ 

detergent solution. The : lysate Vwas :; clarified by ; i 

c^ntrif ugation at 15 ,000 x- g for 3Q;i^ 

subsequent passage of the ; supernatant;; ;f 
:>. >: f ilter unit ( Nalgene ) v ; :; '.;.;. 
;;35- ; ; . \ .';..';v' ,.. The HLA-A . antigen j^iri^ 

affinity; columns prepared witfr 

For antibody production/ ■•■ceils':- were > grown : : FBS ; ;; 
;;;•":. : ih large 'tissue- culture flasks (Cp^ 25160 -225 ) . : - : 
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V Ant ibddies y^re • pur i f i ed f r 6m cl ari f ied : t is suef qui Mi^ei itiediiiin^^^ 

: xX' : --:/;v,-.by^^ 

•:. chroniatography on protein - Ar Se^arpse iS;igp^) i> B^ief X;r.X}--{ 
! sul f ate vas add^d ; slow : wit s t ir r in^i'-;t bX . • 

. " : • • x; t he.; ; \it ; i s sue , • cul t ure supe : raa t ant": ;tp;o45.^^ 
: .M[X w at 4 ° G t o p r e c ipi fe a t e the : in^ : : : Th^v : 

x ::: ; : : : it> , 00 0; ix • - g foir ; 30 : : ;minut£i^ 

:;;i-6;i-: ; - : ; :; (Spe;ctro^Por';:2;;:; Mbi> wt . ciitof f li ; b 6p --14 ; oob /f^ 

: lndv:):;v;. . ■ Dialysis -was- a^ai-3is't''^ : PBS' ; ( ^20 times :the : : pTOt^iii ' • 

Hi spl^ ; "4 : - ^cliai^ 

: ;:;f: : -;Clarifi'^ centrifugiti^ g for 3 0 ininu ' ; and^ 

,-15.- : ; ; ;^ 

: Protein- A-Sepharose ( S i gina); • .Was;;: hydirat ed ; ac cpr&ing: ; £ p|; thel^;-: -^l; 
manufacturer ins tactions v ■ ,an& : ^^ 
;;^as prepared. . . A cpluim of ia ^ : volume i- typi 

': .;.5'Q-- : lbO^-mg •• of ; . 'mouse' IgG .; ; 
•'•?0';"- : > ■ ^' ■["■'■ The protein > sample was ; loaded ontp'-ttie^ 
.';.:;Vt ; ; : :/ using a.'peristalt: 

: ; qpl washed with s eve rati volumes pf PBS ahd-^tli^^KiBiuate 

:;25':;^ 

■:.:>:;; : ; > : . ; NaG«i . ; For mouse IgG- 1 pH 6 iiis^was- - Jised ; : -f or : IgG2a| 

: usedi ind fpir IgG2b and IgG3 pH i3 .0 ; was us ed . • • .v ,; 2 M ;i^ii v;; has e : i. :; / = t 

; W^8 USed; t^ : 

30 : £&£&i&y (monitored dialyze 

|:::'andL' f tirther concentrated us iiig aa Sft irr 0d C^ll; sy s t em ^ 

"{f |( 8050 with TflG^ JlTtie. anti^A^f 

"wasv;useful for :yaf f ini'ty '^Urif i 
;;-The':: : :HIiA-A antigen ^ -pur 
•• 3 .^^^repa^ed : : wi th ' mAb - c on j uga t ed ; S epharbs e beads . : " : -TOe-;aff in^y 

k^6^ima^^ :;:we re; prepaireci . by ' ' ihcubatinp A- Slphar^ ■ : ■: 

; :9;V: : ; / ^CSiorm^;)-: : ;^ith : :-af fihity-^ 
. ; >;.r : i ; ;; : ,to;: ::; 10: : :wg; of 'i-irAb; per ml of bead .;isV : -t]iQ:;pref eri^^l^fciS;; U TY&:f:S' 


mAb bound- were v^shed wit^ (borate "•: buf : f efc|;; : ;i-. :: / ^ • 

100 : : : i^VsodI t ii ^-t lie^:. : : 

- • washes siiow ii^8p at b lirie'V:^ 
: ' : /in 20by-i^|t:f iiethan 

5 . the bound iriAb; to the prptein^A^S^^arose ( S chne ide r . jefc-; al v ' JM \. 

' at room t^in^eratufe ; on : a ' : rotator , the exces c rps s lilting • .,} 

^f^gent^^^ 

of ; 2-0 mM ; ; e t h^ol«aniine >; pH 8 . 2 ./^:Betw£^ 
io ';/-/ ; was placid OiiVcT rotator -f oris minui^s ' : ;'ati;rb 
, ; : - : :-:^e^beadis;;, were wasl^d ; wi t h : bora, t e :bufjer|an^ 

:' " ' : ; ' ■ H : :0 ,02% solium a '■■■Hfi^ -- : : W WB % • W-K- 'v .. - : 'M £ W W: ' . •:IIP : ' : A -'4 

-io£^ 

■ .. • • slowly passed #r a : 5 -10 : ml - : :af finity;^^ 

15 j \b^*^ 

; the immobilized ■ 

■;V: V ' : P^SS^ 

• : ;: sodium dbdedyl sulfate j 20 column^ ^ • 

')^W^2Q <: - ■■■ : TriE/ : pH- : 8 pH 
The HLA - A igen bound to ,:the 'm^ 
■ ' buf f er solution ( 50 m^ ;ari: 

alterative;: a acetip aqid/.;. 

. ;^re alsb u " 
>!■ v ; 2'5 : -;v'; . : eluate (1/^50); was removed jEor:;^ 
;-v either-, a:^coiOT 

PAGE, - or : both . SDS -PAGE iahaiys:^ - 

- vV -by : :: Iiaeinrni"i CLaein^ 

/• : Allele 1 sjpepif ic aht to ; ^r if y tiie spec i f i c ' 

. ' //;: : '.v: 


;;::;;-V35: ;; : ; : : v _ ; : .';' ; Pbr^th^ii i: 'Hp^ 

: mM : di e thylaiaine ); ;i e protocol , • .; : t S^elua te i; ; wasi: inime diatt iel^jv. ^l. 

- neutralize ' N acetic acid" tp-IpK'\ =$^^ 

. -neutralized eluat^^ -RH.:' 
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an Amicpn: stirred-; ceil;^ 
: : (Aniicdn) ] [ j :Teri^:ihl;:;of artobnixzm acetat ;;m, : ^£^^ 

: .added- to . tte i concentre ;sal;ts;; ; ^ v ' 

and : • 'CiQnqentratedv^tp 

wasy'ifec^ ' ■.' 

v jDici& '-cicid" added tq|; : bb ta in/'ia: ^ f inal: ' : 

.lp ; %|acefi : c ,acid, : ;v ^The^a^ 

4ce; retura 

v-Addit ion^i|^ "acetip}^^ x : 

were ^Ldded to the i c onciB t t or : ;:' /and • thisffilt^ 

;15 it ;: -j;Wit|i::t 

'.^yater-. was added to ;a^vthis^ . . 

•^;:-::-;:;:-::; : ^;;Vpqb as ^ell i , , ::M^M$$ h^^y^M^^; . '^■■;SB:^^ L / '0, 

b : ;The re t^ntatfel ;S W;^-^^-^" 
chain and ^ P rpglpbul in , v*i le the f iltra^^ 
20 ■ ' naturally prpceislsed bo : a^ : J : 

-The-xippdled^ ■ 
-inatSrial;;:,was : lybpliil^ : ponceito : : . : 

_ fraction.- ; ^6 sait^le : £i&sVQ^ 

-For; HPLC?; :(tii^ chrc^^^ 
x25 reparation of the ■ pept ide ions y:; : ; ;t:lie ; lypphil i zed sample 

; • : • ;;l^:^p t ed-^^tov ^ a CI 8 reyerM 
:.;:V;v' ; - : ;':" ; 'Cl8' IJl t r^spher e , . 10 x ;25p im) j, using a cfradie^ syst^n 
30 - v desqribeld by Stone and Williaunb (Stone, - K . L v/::;ajid;- =wil lik^ 

K, R . ; in ; : • Mac r omol <e cul ar S e<^ehc ing and Syn t jhes i s ; Select ed ; 

Meth^ 

puffer A was ■ p .i 06 V f F&;^%tatex- (Burdick^ 

■■■;.<}.;■■}■:: • -^s;; :i0'. 052% TFA in /'8:0i::;::^ . 
• 3:5- r ; v : : ■,' ; : v ;f Xcw'T&te was - 0 ;2§6 ml/^ : : -fry^;-'- 

. 60; min 2 -3 7- ;5%; .J^&P -95 :1^ - 75* B; p>5:kiQ5 : i;^ 


i" : W0 94/26127 . PGT/lKl^p23S . ; ' 

■ '" pa^ aithoiigh pther . 

; ': conf i^ratioris^ equal iy 1 ^ 

■ : : : A large^ m : we^lvde t e c t ed '■■ '^Y^^j^pTl^^^^€. 

Jii4^nii^ to-;&# ' ifoeiher 

;;.'5 ••' ; a g^^r^ p^ or a; peptide -.^xt^ret; 

: -;was\ not- deteraiiiied> ' Pbole'd- ^fractions "were . i th£n s e^enq|d: ; ; t o' • : '. 
: ; dete 

^6oXe& pepti^^ ; f ractiphs ^>i;:prepar^d\ : as d£sci^^ • 
wer^ ;-:EdirM;| ;-the;;; : ^pil^^ 

10 "' fjMq^ 
«W . . ;^me.thod:,;^ 
1950s 
;; ; :;:;pepti^ 

15 Wy ; T^e protein ' or; : :;: f epi tides • ctoiibe. sequenced was held by ..a^ , 

12 ^znrti diameter }-^ : :Mat^ WWW 

: ; ;;a^ geherally> !ipr e;|;: ; : . 

W. : ' : inpr¥' Ir^petltipM ; of : tlie;y#^ Gont^inaia^s • 

2 0 • ^nd^ : isequencii^..:^r 

sample ^ritit <ein or pep t ide (10 p^l - 5 ^61 range) was ;ipaid^ : 

W- : embedded ;.;in x^the^f ilm;; bf;i : ; the ^pr e. - 1 r ^t ed • disk . . • Co^lent i • ; ; ;; 

2 5 .' . - - 

■ nec^ utilized- ; r elat: iv^ly •: ;;, ::V : : ; :;; 

•••;ap>ol^^^ 

. : V' ; ;: : • W ' Splubl e' ^ • • V / ' W \ WW- • -WW o WM'^. W^WiW iWW WW%y. : :WW\ ■ Wl ' W'^W^'^ : 

;'^^W Briefly, the Ecii^ 
30 s t eps : W coupling r c leayage , and cbhyer s i on ^ | ; ; In cqiipl ing step, 

(PITCK ^ - J?ITC . recictis;;^ 

quantity 

protein ^d^f Qi^^he phenyl thi o carteainy in a : -basic; ^WWW^ 

. Teir^ifq : ; j^pe^ fdr .thie^ 

35 'v- : ' ;; th£ : ;^ 
• :: : :; ;; :V v;- : ;;:Srgariic^ 

: ' :'';•. PITC--cou^ r eaidxie • ; f ^ tlie • amino t e ™inu3 ;• i of ;: t lie 

•v:- : ;;::prot^ 


■ WO#20127 ■ ■ PCT/US94^2353 

:l - the : am^ lef ^^^g^^ 

; new ^irio !• t ermi aid is ready for the next Edtoh cycl^ ;: :: :- : -:Th^'> 
|. : ATZ ; aimiiio/:kc^ transf^rr^ 
: flask, where iipbn addition; of 25% TFA in:;;^ter,;\' thef ATZ ; : aini^:;:v; 
': : 5 ; :.L,.;i ; ;a;ci'd^is :;cqnye*^ 

thafe;?;ca^;;:;be ' ideht if i ed and quant i f ied f ol 1 owing 
• ' Wtomatic i injec Analy ze r which us^is 

:: a midrobbre C-18 reyerise~pfaase : HP&C c^ for the analysis* 

' '';£ii' -th<e:;;p:r£s^^ ^e^-\^^$[: 
10 f^cioaded brito ttib • gl&ssv fiifcetsi-: Tta^ amino "acid\ ■ 

dqe$^n^ 

;-; :4;i;^- ; • • r^sidiie/' is:;.;. cdn363^d'; airbng; thev;. : p^tides;:-;b ; jy. 1 . 

vi : ^(ef aii'i : tlon ; -- ; 6'fe an A2 . 1 specific mot if vC;.- 
■ in ■ : on^l'casef ^pbbieii' peptide ; if ractlon^; pr as of.;;'.'-. - 

describe^ ;in^a above were obtained from HLA- A2> 1 

20 ; : h^b zy gbiis ice 11;^ , for ;exai^ 

v were ; HPLfe: f 45^ GH 3 a^> ^br ; 

thfc cl^binatbg^ 

mbs t ■ iabiindant j l^ peptides . I^ta f rbm independent e^eri^ j: 
25 ^ : The aiiiino;:;ac^ analyses f rom ; f ou£ ; independent 

:.:.; : '.;| : .v..3 . . For each :^ps i t ibn e^ept ; the ^irs t the' -^ata ^etp^si^^yieA ' 

^ ' allow f br cc^D^ariscm of ; experiment s f rom di f f e rent I HLA types . 
30^^^^' ; standardized ; : 

values while all the; averaging of data from different 

: : e^erimerifcsi ir^ the same HLA; typ^v 

The raw seguenatdr data was coiiverl;ed : t o a • s imjDle 
•/•;; : ;insL : t : r ix ■ bf; : :'l 0/ ; :^b^s; : :;;(ea6h : : :Ireptes enti^ : :/ :bne \;:;Ec(jmii k 
3 5 ••• .'. ■■ cyci^) ■ and ■' 16 vb^ ^onfe'^of^-^he' ': twenty ;;V£ :: ::- 

;'v.:;.;, : :r' :; v ';aiiiirio. [aci^);*^ 

• kX:\.>[:'; reasons ; vv- The : data \':corr ; eispbhding-: to the : : f "iratV: rqw;v: ; ;'( f iMt|>.|;^ 
:\ : ' ; .;cycl%)/;wa^^ 


: usual 1 y heay i ly • c on tamira t ed ; by free amino acids v) ^; ;The : • 
; v. values ..• of .: each--; ' royr wer $ ^siami«d.. to yield a • t ot ai ' ;;pmo value ':• ■ 
;,\;f pr^ithat' patrtiGular cycie-.x;;;:;;For • each row, -yalues^ • 
^: ; :;';;^ino; : .;;acid. were ; t hen ^i^ by • the corresponding ; yield M^--^ 

. ••• • ' -.'v^lue; : } . 1 6 -;;^e t is mine x whajt;; ; . .f r a c t ion, o f >■ the;;;t p t al;- : : .s ign^l : ^-i s,, •; • | 

: : al lowsy ^porre c t ipn % for:; the declining : yip^^:^^ : W^i!: 

'.. ;x: , : : ^aph;;';. ey c_l e • 4>~M: . \wMr ' ;>>; ; - : r-:- ; - : ^ p.: z - .:j : :^j=>;;-== = - i-j^O:^ :V=:=!="* =E !r" ! e : N|-= : 
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;^ : ::A:-:?.V:a 
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: : : s : '- :: v : - ; l;-;-'-A- ! :' ! :-:' ; ^: ;,:; : ; ':.' V 
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0 H O O ^ O O H «H • O H H- ! : H , ' H , 
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,.: 7V,, : :: ;7,7 V :.; : , v -:-, ;,. .p. 77,/. ^ 

->::. : h7;S;. 


»V.ri : ..r 


:7'7. v ;vt7;7^- : :;.; •7;::v--:T^:#:;^^ 


A.S7,-.v : 7,. • : 7 





:;/•:.;:■:. 
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Starting from the^a^ a 
: relative frequency"; table ras then generated ^ 
; ; comparisons Tp do sp the data 

: from jeach cbiuna^ each 
: ; -;s-U: !\;>^iue; : -was- divided iiext by •••ttie-; ayeti^ 

v::,: : rqlative:- f requency values .1 ;; : ; : ^ese : ; :; ^lu^s ' <^^iitit:a(.te f - : 'in;' ; ;af''?;' :: 
.:• ■ standardized- m 'Siid|decre f 

l; : ''':;-'i'i;,^ach: of ■ 

f i'G\:t'^; added tpge titer tp;| : gerierate;- a^rag^^ . 
k^S^. .il cmd--their-"> staiadk* ^ can 1< : 

f; :: ;h ; ^ 

v #\ appl icable ; 1 6 ; th£ rss^fesh^ 
■^■'K^-y "Value exceeding 1 .00 /;by1mpre: : -Sb^^ 

%5 ] ; xconsidered to correspond to ;;a :S :• 

EjailtDle :4 : . 
Binding-^ 

fusing isbiated ..• 
20 Example 2 > above binding ass ay s wer'e per f ormed ^ 

j V' ; T firiefly^ indibat^ E 
incubated in 0 • 05%; NP4 0 ^ PBS with ~5 ; hM of Iradipl^ieied; ^ > 

- '\p@g& 

>prpteasV inhibitors (ifii^l ; cph i'- 3j iriM 

: : : 25H-:-^ 

.prtiosylT L- Lysine Ic^lprc^t^I iketor^ times; -\ 

fS^-y: Iggnunol l 148:844 (1992) >■ which iis ; ihcoi^orated herein ;iby-;-.-' 
;;:;3'0' : ';i;.;. ref erence ; . . P^ptid0sf;^re : ; l^eled by tl|e t^pramirie ; 

i';; : -.: : ; : : : : : : : ;:T : : me t hod : Buds et ai; . Science 235 : 13 52 j (19 87) ^ ^ich^iS ;;' 
; i inqo^orated herein by referenpe , : ; 

The HBc 1 8 - 27 v p£pt ide ^HLA'.; b inding ; pep t i<ie was ;l 
: radiolabeled and offered ;{ 5 - 10 nM) ; :to^ 
35 % After two days at 235C;i^ 
,;;/ ; ;inhibitprs . arid #?3';* 

wSsJn^asu •••size-i^qlusiori 
; : : chroinat og raphy;-- as Wp rely i bus ly^cles bribed: : .for |pias! s ^^I;iif -pep t i&e( 
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. binding ' aissays -^-in '^Sette '^t^al' \ in / Semir^rs in 

■ Vol. 3, Gefter, ed. (W.bV 

195-202; which is-;; incbi^praLte^ "X_\ 
this protbc^ 

i'-5.v ■''■;'tWe.. presehbe^.^ mol^cuies'- • ' ; ' • 

- 1 whethei: the : binding Was|i exqess \^ . 

^>e^ tide, ahd "if ;;sc>>^ cpncen^r|ti^^ . . 

H( IC50%:) might r!b^> ' ;, ; ;The ratibra was ; ^:;> 

■:l&f threef g&:£-F±rsp , ; -Isiich;: ' : ^^e r i^h t ^lis . drudial - in|;order ,;to , ^ 

2 d 

' • i s t he mbs t y iabl e a It t i^ :i or "a, high /thrpu^^ 

■ ^ant itatiye : binding ^assay;. s\ibpe<:ted < 

: tp; Scatchard analyisi^^ ;pf Jdie^ 

15 : ; equilibrium dons tan^ of interact^ the; .f of > ; 

V: : Receptor -mol 

Fpr ;lnst;a^c^V :i : -; : ;ini;. a^I^±s^^^|^ inhibit^ %: : 
;<intera!ctiori i: p the - pejptide $iBd}&^ 

de t ermined to be 25 'r^';.i|;. J^rt^ . were ^pn 

:i: 20-- : :' •. obtain ScatGhard plots .. ;>; : ;; : ;:-For • ; : : rap|l8 1 27/A2; , . ;; six y&L f f e r eni • : ' • . : - 
; e^eriments :using[ > six . i^epei^l^ti: ;pr^arati a 

:;;. : -:-:i^;;:pf 15.5 ±;, 9.9 ^ '^^^{^0. 

Several reports 'class;; ; ^ 
class ;;:;.li;y^ 

: :2 : 5 

>.:?';/v^optiinal- sizfe;^^ 

• ; : r:: : : : ;; : ,pepti<a<es ) : ;and ;{&±f f jereii]^ 

peptides .ijkisfclc^ W°k 
■ :. yerif y the stringent size ^re^ ^of%^X:p^0^ 
30 C- terminal t^npatipn/^t^ :; : 
18-27 were synthesized ajad t^ -Preyibus 
•studies had; ^emonslt size f qpjiS^'.^ 

' ; recp^itiph^ 

: ;.' ; al; -^ supra ^v^-^ .a^ifc^ 
. : ;35\ : : ;\: ; residue>ati 

^biiMing^paj^ 

jV^-iSimii^ 


/ : r ; yd^i'et:ibri -ipfii^ 
/coti^lete^ 

;^ ; ^ disclosure / results: have been 

expressed: iii .: ; t;erins: : ; Vpf - IG50 f s. Giyeh:; the conditions in which 
; : . : ';.5- " ; ; dixr ^aMa^ limiting; M peptide - . 

•y-u/' -- i concent:^^ .,. It:-;' 

shcmld:; ; be nd£lcl^^^t c^pliange >; . : .pf t:eh>■'■' 

-:■.; dramatical!^ 

f\\ : depending; part:icuiar' v r^ ^^cia^s •. I y-\^%? 

iQVv; : : ;: ,pre^iratipn : Fp£:^ 
MHC : wiil;'.:incr^^ 


. ; ; ',;-Aix : ' alternative \^ to : 

-avoid: th^se ji^ , is ^s|a;;re|a^ WM'-^&i- 

15 :: ref erencfe '-|>^tidte^ : f The rei^ren^p^ii^e -is included In every 
-'assay V; 
: v sensitive- the 1^ may change 

; s omeWiia t : '{^ ^B^^^v i • ! : th^ ;v binding.: r <e latiy<2 • : |tp i-vt he| : ;ref erence • . 
peptide wzliX under 
■;2pf : .' '. : c^diticns 

■ increase^ ; 
i^;^ /:;;:the'::--;; 

'\ assessment of : i whether ^ pep t ide Is a |fQod^; i 

HP;X -relative;:; to 

.•25'-.:- . the ICiSp: of |the " s^an^ 

X:X^e:jx^ f or • • ;the ; xK|jA|jy ' i ;ij^M?iy s 

: : described^ to : ;a3 /- '^t^^is^jis' ;^ J sequence -pf ;;: 

. :,-:v;^ : ;. : .assay .pondifcip^^ 

Stf [: ¥y\ "Wit. ?!fehet ICSQ^I^ ' in a: .. 

particular assay xis- \<l£f f e in the tables, 

Uttien-lM^ yalues • usedi tp 

: determn^ ^akr || vh^ binders . . 

• lishbuld^tife^ ^|;F^ 

3 s/-v; > iii an A2 ^ IC50 6$;;^ ^rc^X 

■ (941-bi ) '/we^ef: :; t^ "■" then- ;a;v;|; 

■ ' peptide ligarid 'wqii:^ it : tod an. 
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fc:^ instead of the ,, 

: :iv-:'^::^ :;: : usual ' ?cut;t-pf f • ^lub - ^o f I ; 50;; • nM i : 

Example 5 :v 

5:^5:5: 15 - : ' - ^ I ^ ^^fo 1 ^ ' Mot i f : ^arid- : : A1 cjor i t tun •" .= ■ ; , 

• s t ru c tiiral r equi reme^iit: s for pept ide binding to 

■ ^ 9-mer and i 10 peptides . 

•: The :,iirst' : ;;: : apprpach referred to 

;:if:;|^K : ^> 

•••'•I.; ■ ;^ V;i ?":pb"sl£ions. and : t^ • : - : 

■ -'-oh A2 .1 bii^ingi :;: ^ ; '-\v > 

i5; : ; : ' ::- : ;- : ^ approach , V= the " Mpt if - Library approach" , 

uses a large^^ 1 peptides selected :frbm sequehcies of 

'■; .^potential target : iimolecules of .Viral and tumor origin and ; 
r tested; ^ methc^^ . ' 

: :: ! :.vCi' :v .;^:i:';T^ 

;'^-4ti-mers;.: : - - '.. ' ,. :U M W 5-W£ ■. • • : ; . : i :: ; • ; ;• :U^. ■= ^V^^ : V.L . : :, 

3 -m?rg / 

" : 2 : 5 ^-v ■" ; ^ peptide; containing 

: ^^^r|:lthe. : A2 .1 motif in position 9 
■::: ; ;: : -'i; ; : was : : chosen a^ ^ (Lys> residue was ' ■^■fy^ 

P^nel Of ;:9l 

■ 3 Q Vpa^etttal 9 ^meir;:'^ tes ted,:;f or - ; A2 . 1 binding : -v 

■55 - ": , (Rafale 4);%^ .-, 

i;;^^ ... 
':;y,: : :&| ji^ptide:^--'^ ; re^c£^pni ;; ';in; bi^diti^ is . /' .; 

;;:;iPi: : :;:;^ : j5^55i\ '5': 55:.- 

• ; effect of singled amiii6|^ substitutions at; "the;::cLnchof - •' •' 
; ; . pos i t ±6nd.P2 ^ -/a jid 9 *ras Examined -;fi-irst;i^ in 
'^l:^^^ ;.:;pn-binding'. 


capaqity / thus^ ic their roleVf or binding ;t- : -Mqre'-;' -..^ 

spec if i cal ly> i in pois i t ion 2 only Li and M bound within: a^lp- 
fold : rarige ; t ) >; -Residues with similar 

criar-act^ristics^ ; siibh as; "Iy : ;;' V f ;.:-;A,;' and T , we re • 1 61 era t ed / '^but.; ;.• ' 
boun^ fold; lbs¥ st parental '• peptide i -kj-;' 

Alii ■ : the- "remainihg:>s ( r e s i diie s : S , N , • D 'F> : >';C, ' ;Ky: : -G # ;.; " 

atirid P ) vrere • inb t • t bler&tecJ and ;: : de c r eais : ed :: ; : ;b'inding ; \ iyy • more t hari ; • V.- ' 
lipO^ . s t r irigierit retirements'- were obijferved '■Xoz^^ 

p6si&i6ii^9 : V ^titiei&yY: L : arid A aiid M;: : ; : :are',:.- ' 

tol:^ratSd,t : vw^i N£- = -J??'- : : and; : -Y - : - vir t uaily : 3 f i , 

^61 i sh£d i &ihding ; : Accoixlirig tb :t;his : t :Tbf '^^pti^eB-iy-^^ 

bpiifi^ 

br : i; Lj in pdsitipn^^^S : if • 





: ";V'|wQ 94/20127 .. . ' ' . ;; : ^'v:i^/US^623^:. ; ■ 

; . . ■ ' : . . : "'■ ■ . ■". • . . . 43 • j . .-^ ;' ■ : - '■ ■ ' : ; :" :;. ,:' . , .: : . '"; 

Non - Anchor Pos it ions 1 and 3 - 8 in oolv- All 
V: non - anchor pps i t ions were more i permissive; - t 
• •; .& - : o sub s t i tut i 6ns' than the anchor - pos i t loins ; ? ; ; and ? : r ; i > e inost 
V:^^ were .••toleratiedv Significant decreases in: M ; . 

5V : yrer&- observed : f or s onfe : : subs t i tix tions ; in :: •i.dis t itic fe;;;pbs it ions ; r; : 

. : ii : :)^nd?E : ) ••.•dr/ici-. P greatly r^ ' 
%fjC ^: suLbsti tutibns were tolerated . in pp? it ion 3 with ; the::; earcept ion '.' 

!ltiii@ ^ither-.:ai;: ; negat -| 
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The Mot if- Library Approach ; : T6 fur their evaluate -the : 
importance of non- anchor positions: for peptides o£ : : 

' . potential target molecules of : viral ai^ 

• scanned for the presence ; of sequences containing -b^timal : . 2 ' 
, : 5 : .'. - - anchor ■ motifs . " A set of ' iSl^pejbtid^^' detaining a ; L : : orv ; M:j;ih:;; - 
: pos i t i on ; 2 1 aiib ; a ; V, L ;|or ;i;vinf ppsa^iSi^^^s^ sei^ctedi;:::;:-.' 
s^thesized and tested f br£M^ '6)^■i^.^ly'|V::^L : ' 
. . ii;8% of tliese peptides . b^d with 'f(r0±%>O : .^ 
' - 22 .4% were ■ intermediate binders -K- 1 z^^-^iP.-: f-^.P " d;:^ 8 ' niany : ^s..'.3'6 %;••/; 
10 Werb wealk binders (ratio <:0;bi - " 6;.^0^L) i :ahd^31%- ;were :: ' non- : 

: ;; finders :(ratib<0 : . p00l) .;!The high nj^ ?;lb;;f 
containing optimal anchor -motifs , indicatesi; . : that;, in this setr of ' 
■ pep t ides pbs i t ibns other than - ; \ the!;? - 9 ; ;i:c:anbhbfs::';; infiuencb/^^ 
■ ; binding capac i ty . Appendix : -1 '^ae€a^;t6^^^1 pfi£^ '^m^ 
15;' • • : haying the 2-9 tnbtii^U^ 
f i^-d^d:- ' ;• data^f or: :; thbse peptides . . ^r^^ ; - ^^gJX 

To define the inf liierice on J rwn - arichbr pps i t ionsy; ; ]n^r e;i ; ; 
spe c i f i caily , the [ f regency of • bcbiir r ^ncei o^ : ; each aitdnb- acid : -; : 0: 


! in : each of the rion- anchor positions yas;;;cai^ ; :V : 
good and vihterrcdi^ npn-bi^ 
the other -hind . 

, characteristic ^r^gro^d together ; ; We^ ; bii^ 

ft:!5': : . ' ; d^sidered/'l'lor the f qt -J , 

: occurence : of each . amiixo acid '\iti-i]6ach^ipf "tW ^^9? r ' 
■ ' £oiitiOT^ ci£i£uia^ ; 

i Several j-becc^ 
10 :: ^ ; in : ^ositibix : 1 , 3 v;6% --Ipf :-the'.: : A2^^^ 

. greatly a|f Sjc^ed binding v Si^ 

15 " ■'■ : 7\ ;■ P^was". ;-B ; times: vmre^rji^^tMn npn^binders I tt&$ i.^^ggpdijyU 

binders . Coii^rsel^^ the £re^6ncifcs ; of : ir<p^tic residues' (Y, 
v. f # w) were greatly aP ddio^ared to '.; 

; : \V" non-binders . 
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s truqturai characteristics were grouped together/. Then, the ; • 
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cal culated for binders versus; nonrbinders • (Tab! e ?) . Finally, 
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iireguericy: in the rion- binder s to obtain a f fre^enqy : r^t io^i ;; ; , 
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residues; Occurs 'din-Vis^^^ 

f b inde rs ';;;;( iratlpF > i : : br-,.;iri : - iion - b inder s i J r a t i o 5 1 ) . ;•;;; 
pmmBi^ of pbi^i)es "f;:';;.?-^ ;p : ;^;i;6^ 
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non-binders: ;.;•,;. . 


20 


25 


30 


+++ indJ.cates tJiat 



postal 

POS. 2 

pbs. ; 3 

pos i : 4 

pos . 5 

pos .6 

pos . 7 

pos . 8 

pos . ; : 9 


ratio; 

.'ratio':; 

ratio 

j'ratid- 

' ra'tio/ 

ratio'; 

-ratio ; 

ratio 

ratio . 



• • HA ; 1 

Vlo.sr:;:' 

: 0.9 :: 

; : 0;. : 7':::;; 


]: : ;'4L4 v: v^. 

/•lb.3:;':"- 

•j-- na;" 


: [ : .3; : :s 

^ -KA ; ; : 


; ':- : -i.l 


; ,-:a : -.3 ; v : ; : 

>:- :; 0;i. 





'; : ;; 

0. 0; 

•i::0 : -7 ■ 

|'.o : ^3- M : : 

': ;: : ;0.7:.f 


0.9 

::::NA:,.;: 

r,h;k v ' : i 

:;;i3.v;i :; ::}; 


:'v;6}2-;; 

;;;:; : ;1;;0;; : ; 


;;;;. : 'o>i.;:::; 

;: : ;pvo;: : .v; 

•;1:;1V3 : -:.P 

; ; : NA;;- : :',;i 

l,v;i,m.' 

: :/3;.;i : v 


.8-,: 

"::; ; ;0;.'5.:; : : 



..; :: .:'i;:;.2 j 



^: : '' :; y,f^w;' : ; 


KA 

;';:;:5.2<:'.- 


v;'8 ; v7 : ' : ;| 

"? 2V0V : 

..V;2 : l;3 

■ :i 2.6, :: :; 

V :: NA :•;••; 


v ''; : q : ; : 5\;- 

'' V:NA : ' ; 

0.4 

;v'-'i . 2 • ,: 



'•^0:7 ••: 

b:.3-^ 

' NA :;:; : 

';sW>cv; : ' : 



-/i-9;;- 



T: ;: i ; v2' ; '- : 

V 1 - ^ ■ ;' 

Fl'.;i';;- : 

NA 


-; : :'o.i'.";;: 


■:f0 ;7.? . 

; ; ;: b : " 



^::2v9 : '. : :>::' 

: ;:i: ;';;+++ 

•'^•KA-';; 


1 Different Re^idue^ influence A2 > 1 Binding - vl In prder to ' i ? 
.analyse : ' : the mbst striking influence residues on 

;-:A2.;l bindiiigi a threshold level was set ; f or ; the^ ; 
^ d in Table 7;.. jResiidues : shewing "|kymbre. ; -tha^ : 4 r fold : 

• •.:; 5 ;;:.:; greater frequency ihyi^godd ':; : biriders^were;:?: : ;r^ 
/ residues showing - a 4 ^f old -ilp 

A2 ,-. I lipinders than; in non- binders ^.were^pgarded. : ^s" disfavored ; : 
residues ( - ) . ■ Following this approach f ;;;r showing the ; 

most prominent positive ; br negative^ e^ are 
10 . list ed in Tab! e 8 . ... 


■ >VO M/20127 ■ " :^;: } j^lV^lp35i : : : 

;. . This t^bie identifies the iainiiio acidv^ .which:-;' 
. }\ : : i'iif iiienc e , binding mos t s igni f leant iy • in; each; -'of; t he • hbh aricho r v - : - ; 
7": posit ions • in> gen£r al •> the mo ^ t hegat i ve e f f e c t s i we re obsi e ry eri : ''7777 ; :-7 
with chargfei^ "%egiiitiv^^^ 
5-- aunihb acids:;: ; were\vnqt- ofcserv^ 
- ; '::| : ;v': : aMho; : -^ 

v;::r : :;.Vbp^dsit<S: was v -'t^e;' : '-£of position 6 Where : only fiasi^ 4; " : 

;|:v;:i;--|| : ;; ; we re 4 det riixien t for :: ' : -iiin(iihg' : -. i ve; . : we irfe; ^ n^at i ve. finding : 
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Aromatic residues were in general favored ih ^several of ; : 
the npn^ajichbr " positions; particularly in pos i tions 1 ; 3 , and 
5^ Small residues like : S , T; and C were favored:' in posit ion 4 
iarid ■; A wets f awred : ;ih pos i t ion 7 > • 

• • : • : :- -:-Ah : Klmp'rbved-^ >'-9 -rmr> : M6tif >The :: -;"da^ 
:?w&s. : : ' : u s : e;d;"; to de r iVjg^ a : - st;r ihgen#;' A2 • iy - * wqtiit^': % iftis " : mgi; ; i;£ 7xs7 '777 
•based • in signif iccuit part ;: pn ; -;the: ; e£f "ectafq^ : -77^7 
vpos^ti bns : :; ■: 1 and !: . ■ 3-- 8 77 :The;-:.uheveh;;;dist ■at;; 
different- po s i t i oris :| : is • ir e f le c ti ve ' :;: o f 'sj^ecif : ib; v dpminirit||;- 
|ne§atiye' binding 'Mh |ec of .^c^rt'aiii- ';r^si^es; : ^r mai'hly^ 


ones; .{on binding ' affinity r r 
■ id^ntifir apprbptiate : aneho iri^'pbsit:ioriSv : . '2;;{anSt:=9 - VMd'. "' 

■•• ;;>> : ;i;:v residues at £bs^ and; : i: ; 3 : T^ > 

; : ^v -selection:; of a high af f inity binding iiranunbge^ ■ ; 

/'Si; •.raese^rules;. are suntmar i z ed in ! T^ble 9 

r '•; ; ; : .'Tb' : ;:'\^iidat^' the inbt if 1'def ined ^ a^ • s Iravm ';fln ' ; T^l e- :/ 9 . ; 

W ^ p^ ' : oif ; pepHdes^ t ha^e been i^turally 

■::,}:^:-^ : :^ A2:fi^^ 

'[r^lQl:^ peptides ' cohtaining|;t^i: : ;: : 2 ^9; : : anqh^ 

10 ' : ;were' : '' considered . ' 

'■■■■-:^a;>;: ^ we r e : ; ; f ound - in pos i t i oil i; . Only • i : one i ac idib andha^ 
. : ;i : 5 : . : : : ;: }'. basic- amino ' acids . were f oiinti in position .;3 " Pbsitl^ns-^ 
'charged residLuesV Abidic aMhp '.a;cids;>y^ 

; vrtiere --they! 

apbb^incf to ;bur definition o|: ; the ^H:^^ 
the ; 6 e^ence s of naturally proc^^ 
;: : 2 : d:>J: ; rev^a >9 0% of the peptide^ 

for a: comple t e motif . ■ 

\iS0^^B - the-;^ta,:j-cbnf i^fa^TOlfe. of positions ^ 
• : .anchor ijiositiohs 2 ajid ; 9 . Bito^ 
- JfV. deleteri^s effects brl bindir^; a irw^bed by j/chatged a^nb;':,;/:;: 
25 ' ■ ^ " b^|in^ 
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■ V: The "Mot- if - Library ?i Approach /-i^r-e^ 
iridicated that id-mers caii; a|so -bind t c> HL^ 
20 - with ai : - scmeWliat: lowl^'lf finity 't 

^-niers-LC 

:Hkriownl : ' targe t tniSi <e otI e f s equ^ences of :::: vii^;::^<i.' ttiin^r ; Origin and -, 
: ,25^'>:;--- a^Iysedi;; ; ^ • 

: 5*9% igoqd bihders /:-:i7;; l % ;;int| i^dia t e ; • b inder s , 1 4 r • :2V;' • weak . 
' ; binder^ aiid: :; 3 5 . 9% nori-;blndGrs v " 

36 : 'v;^^i;^s:i;; : ;for:;:i 

^iQ^;;; : :;9 : ^miB^ 

il;^;^--./ super 


• --V^-:;; Amino - at: id f r ec^enc ies; ; aiici f r eguency ratios: -tor tiiie 

; 1 0> irier peptides ; as des cribed 'aJbqye^for- -9 - mer 'pept ides• : /and•: : :arei''• :: :• 
also;:;:shbwn *in^Ta^ ;'and:^ 

; : resi^ues;-i®- : W''^K.m^ v-lftjE. ;f ^V*& ■'■^'•■^f- -/^h • ^ - 

• isui^ryi : ;6f;. : - : ; prfcfe rrid-; ; : ;versu§:;- : : : dis favdred '%ie : s idues; 
i : ai^;';;6i;.|t^ : : arui^ s : - ; .; de riy ed ' : if or;:-t^;;v; 10% mer s; : -in: • a|;itianne r|.anaic^us •:: > . 
tq,pthat^^ ,::^istlai : so ; t:;lis^ ; -in : i Tafcl££ ■. ; -i 3>.- '^d ±4 • . 

.res pfectiyei^ : :;-lv;; ; <W ;: ;: : i-^ij.-.: 'I- M-' V ' ' : . : -V. : : K <$;•:;> .. ■ }" •' ^ ••• 

groups : in§bi^ : a£; ;dif £^ . 

analysed^i^ 

mers ^both^^ 

.emergiec^ v :k 

iters ;: ; a^:-:iO -ri^ ptedc^ninatte . In- position f oi- ; ^ 

example j , in lp - in^rs again; the P ; r and ; acidic amine) ate ids 

were nqt : toie^ I ri| ; addi t ion iria t |>os i t i on 1 iri ; iqjfm^rs;i< . 

arpmatiq residue s^^^ A2 . i binders^ Ih \ - : : 

position 3^: ;a jaci^ 

poor binding'^ : 'V ••••• 

Iritej^ 
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v were preferred :in:,;9'-i^ 
preferred ;in ; io-mers; J 

\ At ithe G- teradfius;: of ; th^ h- : iiM^ 
-:ar3 not f^pri 

5 : acids i air^ ;not ;f avofe^d in pbsi^pn ^;£pr :1Q - : ^rs:y. This ; is ; in ; 
.' : ; striking ia^ Iqifc^^ 
. : Y wa:^ foiindf^ 

V:."-.-.v. the : f^ored';i^si ■ 

ip ... preferred iin ip^ th^^x es 

' : .': /^ref eried ?^mera the' : corresponding ; f - 

^v^ikilariti^s 

. pp^itipns \ , 5^a^^ : ;4 • : -,£hd; • 5 in the 

is •'. ;.9 -mers. : f .Y-:x; : - vr :::: ' : ^^j;; : -;'-r '.Y^l; . : : ; : ; ^^^il/^v%0y; ' " v;^ ■■ v-| -V 

Most interestingly/: a^ resides most favoi^d ; 

;^f--' "' in thl ; center of G : -i 

' "; : ;6-,\. P . in .'posi^ 

. residues ;?are:L ^W^fi. 
20 ; ' s^condai^ s of^ peptides ^^^^^^ 

,. predicted ; to Strongly 
. adopt a "JclnJ^d^ or "bulged 

. . (aia^ed for 
V-:biiiding; : ;:aM: : : are frisqiiently^^ ; of '^a-meiirs .^g 

25 and lb-^r6 r - ^ u 

■ •fpr : ; : ;;'9|^mers, 

arid lO-mers^v; .4isfi^ 
.'. ±n the center o^ pej^ides^to the x^seff pr-;: 

30 -^These ,teta;iesta^ 

area " ispannii^ in 9 r mere .ahici y 3> positions ; 

(4 / 5vi; :6 ):i:tin.liP -trjtej^ area -is; ra-^inbre . 

■ / ^peiMssiye ^ 

; v : : -yv : ;;.;; ' fcetwe^li^ 
•35^ O-^ ^-in'-kdditipnl^ 

:V: --,'V, : ' there are M resides;- in p^ 

' . and' 3 ii^t^ : 
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positions 7-1^6 q ter^iius f or > mers and 9 - 

Vomers f 1 ■'irfespect-ivelyi'; ■■' -^M;:? 

'^2-- Example 6 

■bf:;, ; Algorithm tb mA4 A2 yl ' : ■ 

; Hf-' : * erar^!*, ^nly ia f e>r pi^t^s ^reac^ 
' tM; data preVioiisiy 

• - ? " 

residues at ^psi tioii i ?;f br ^: ; A2 ■;. ;peptides^ do ript appear to be 
-.'' ; tbi : erkt predictor bf^ 

•:i5 ::: : V : ■■ : : :;; : be generated by ; dif ferient: : . : . 

=.-.: :-"residues,at each posi t idn ;of a ; : peptide sequence , in addition : 
" to positions 2 and 9. 'ivv 

More ^pec if i pal ly ^ ^we-.h^e :'ut : i;i 
:;vr^:^k ; ^ob^ine -dixri^ 

-20/'-. containing 9 - ^r peptides ; ; to ifld^ 

as s igns a s bore .-for i each jaM.no -acidy;; at eabh position; al'bng • a '• 
peptide • The s co r ep f pr res idue i s : t aJken as ;;the.; : ratip:;bf -:^ 
: | : :::;' r: ;a;the^ int e^e^iat e^b^ 

7:1- ^:^p,;the frequency^ p^ of that iresi^e ; ; 2,^ nbn- bikers . : 

:25:':. ' :; ' in the present ? Groiipeci ; Ratio^ algbf residkies 

2fr.^liawe ' been grbuped t>y-; aiM^ aybidS: : ::the ; : :- ; |)rpbl^ : . 

lipp;^ spine i^r^|resi^fes r ; f:;s^cKo;; : a& ti^t:opl^ :5 

• ;:':-;f;; : x there- • ^.ar e; ->-tpp- -i f ew ; pccu^enqes t ^ a is t ati^ ; 

significant ratio. : ; TabiL^ is si listing of scores ; obtained ■ 
3d ' ; 'i-by^r^ping for eacii -bf ? till twenty: amino ; ^bid for • 

; : -scored in the " Groi^ algorithm as a pr^ct ^ : 

-^cpresVof'^ in the case of ; pbs itions 

::35:.-: • of pep tide s ; cti c ontiiri only p r e f e r r^d; >^ 

: 2 and 9 . To • enabl £ us • t p extend our "Grpupe^ 
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<'to • peptide s which may hayte ires idues oitlier ; ifchan . the; preff erre^^T;^ 
' :: 6rie^;^ai'' 2 2 9f ^ ■ ^ 

, - :-:g e t: '*pf .%epti&6s >irihicli arte : ; single; ^ ; ac id ; : subs t i t^t i cms ;•• at- y ;;|; 
v-:^ :;9:C--: ^Figure 2 shows a .^s.«t t?^ib> the : :lpg;; : <?|? 

;: :V;f : : : v : . 9 -iaeir peptides 

cam bte ;Used;- :! to;;; 

•::pre4ict:''.^ 

*;£6\C' •• ; -;:of ' : g^d'bi^|s % if: : ; : 'b^ :^ 

;;;^^ 

MS in • bindeirs. in ?J wt; v,as^.l^s : ■ /; J 

: alrea^ only 12% ' of >ttiese . peptide? ^ be : p-" 

i5 described ; as go<^ 

i>inde^s; ^ -suc| ...a/^ 

;.;/-Jg;.,, j^itfier weak or -n^-b ppritrafift, using th^ 

;';; : '- : ry :•• 'Grouped Ritib^ a^ above / i^d selecting a 

:; :^6r^^li^6i^ th^shto f^^^^c^^f : qf;:;!;;^is^ 

^2^ 

. • iqnly 20% are ^ are ELpn-binders (Table 17) % 

ll^: ; ^i>r^ent: ^.exanple' of :%n:'-:;alg^ 
; : ^ip;v'bf -Jaiixd^^ iheaLSure;|t iin^ 

l|5'|, i^^di of ord^ §l^re ar| 

■'::t^e).>t a certain position l^s the ^ 
30 ■ : of the; peptides in . the anaiys is > and - not just 

f;W.- : - gpod/interinediat it ^iy^s; 
:' a of ^affinity -tha^t^ "%;:^f 

l : ;; :;:V 'vft-:|;' :; byv aii4no : acidV-; ; :b^^ 

bf 160 2 ; i? irvot if CcpntaLining : peptidtesi \ 

' ■ : ,; in Ta^j^^^.:-^^ . algorithm 6 core; f ew: af;pi#^ 
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;,^ ; ;^v : v : Flgure ' 3 show? a s ca 1 1 ^rgrauii of K;fche/; log^ 
> 3!ga± ias t the a^ 
: : ;i 17 shows the ^ility of the two Wlgorithriis tp ^ 
at ^ f^ciionlb 

[^^<S0^^\: The ;; ;kbiiity:^ 

clear ^rwK 

■; : :|;,.^^T^ : ::high^ 

lb 2 ; ; • Dlf f Wir £^ce s;"' fee t weerl •/ trie; "Grbxiped Ratio" ;il^ritli& and the Log 

:fr- :; :f;v6^ inutile ^ 

* (Sirbupe^ n algpri thm . . 

;k two ways v , First, poly - alariine ( poly - A): • jda.tal we^e;. ihco^p^t^ 
/• vf! into ;ifchC algp^i thit^ l^t ' tijfie '^chpr ;-£bsit : ibM 

. : : : : : .3 : :;s re^nirisr:;:. : stx { : -L airrg;e vlibra^; : ^ 
20 - \ ; : Second, ah . "anchor requir^ent : • ^ : pr eenirigi: . ; f ilter w - wis. ; • = T • 
! :; :v#^ into the algorithm 

# des cr ibed > : in detaiiy abwe . The : f anqhpr ; . ^cr^enihg ' 

'■■v.; -'fiitier 11 ' refers . to thq ^y : rbsidues;:] ; are:;|^ 

" :: ":-infchor- positions ^ t 
% 5 ; p hbt ha^ .tdlerat^ 

. ^^-v;t^ i Thi 

ifrpm kchi^ ^J* 1 ^ ^i 1 ^^ ^ . 

•30.; considered as a ■ potent ial; binder , ■ 

V; : ; : The resuits^f^ ^di 10-^rs ; : are'f'p^ ' 

,;;- :: Tab^^ 27 , . " belpw . ■ .:; : In;.;:;thesev : t^l<es:/| yaliiles ■x^^q&^ 

;-;^. : ya^ues as follows : A; G ; , ' P ; / D , E it-jk , II , K ; : L , I f ;v f ;^; F^, W; "]^T^C^ 
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. :■ . Example fe : . 
. ' Bindiria of A2 i 1 Aiadr tt^ Peptide^ : 

• The •' r esul t a ijbf • Exanrples 6 aigprit:^ 

: v ' vT?o : : t£st-- ; tliis':' result , . . we tes ted ouj^ ■ al|orit^ pn : : ;:: ^ : ll : arge;- Haj^rp 
W$i3 0 0 ) : -non - r^d^d^rit Vv:;^ independent s : e t ;;bi :: ; p^l ides ; -;de r iyed ::frcn^;:- : ;:: ; 
; ; : yarlbus sources ^r^t&r , s c or ing;- • s : J3 e t : ) wi t h v;^r ; ; £1 gor i tl^, i / 

;|!;;:- ■ tixaii : f pr : A2 . li-kli^ . o£;;pep^ cp^t^|e^|^| ; ^; 

, 2 = IB £^t idei3 with' :; ^ipi:; aigoritKiti -score^ 
: :; : : ;-: : C: : /,3--;- : lpw algorithm : \jSCpre 

; The binding data: and cat egor i zat ion prof ile are is^ ; . . 

: :i5^^!:'- : TaLbies ; 22^^ i a^ 

i • ; 3 binding and algprithin; sc 0 ; : j69 ^- 

. ^ 

■ p£p t ides • ^ high kigpri thm s cores , lahd . t tibs e ^ijy i th;-:. ; 1 bw 
\y. Algorithm scores . Respectively, 76V pi thfe hi^ scorers - ; and . . J 
■2^;^-; . i ^one bf the : low ; scorers 'w£re -'bither^ 

binders; This data demonstrates the utility of ^t 
of this invention* 
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cmv ''.'xV 



hsv 

.-= •.p : ;0001;jx::X:^ 

x; Of . 00085 

;::c^;V :: -';;" : :- : 



"':;CMV : , 


pi 00026 





'• '\-;--- ^qB\- . x' : '- 

•••.'•p.; ooi2' 


x --- X^ 

o;ooi2 



;;: |;::x^;:lo.ooi : ^ 


-^x.; 0x^x,?;:x x' 

: : : v V:H:=i=: OJ^- <> 0 0 S .3^ 

. .c^' : ' : ;::;':f;A:;f' : | 


:;; : :x:; : ;:::X 

HSV 


• : ' : ' '. : x ; ?V : 0 .00033 

: i3^xxlH' : 


'' ; 7vx-?;x-x^ 
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v ' : ' '■ ; " : • : 

Ex vivo ilKiuctilbn Of CyfcQt^ic ^ ^ : j 

: i- ^iriplte^^ " {PEMC) are V: 

^' .:: ii^i^ted ' floral ^ .$r)H: - : j 

i 5 •:• ' • ^hfer es i s ( dependito^ • ^)pii;^he; Iritti|tl '^anwiniiit: •/ -of • &Thp /••,'. 

■ j retired)? , arid- ^ 

^are- : cp-cul^ 

15 : ;s •••.i?|PiMG|:.aie iisually^ : ; 

v-;.iiic^ Xf ip* fcella/ml in ;: ;c 

:;i: ;:: -'! : ;; ; ;;RM[. 16 40 i ( wi t h aia tblogpus ; : s erum or ^asrria ) I i or | t tie s e rum ^ f re e : ; 
; :J : :i^;:-;,y' : mediiHn iilM ? ¥^G^ 

i APC are ^jmxal^ i^s edi; I at ;poncentrat i6 : : : 

'■20y. ; ^;:lXl6^ : to 2X1Q* qe^ on : : ;the|typ<3;; ! : ^f ;>: ; :cell;': nsed-U-.-}- : 

Possible sources of ^G- inqlude^ 1) ; autpl^ 
::•V^..•::^• : ,•:.{DC),>•• whi ch are i sola ted from PBMG ^d^^ 

■ ':%[ Iiiaba, ' liiet- al. J 1^ : :E^ Med . 16^:182. ^ . 2) mutant t ."' 
■:■ {and gene^ express ., 

25 ? ; ;i; n enipty" • :HLA molec^ 'I .tgeti^tica:lly 

; -- ^Wus^ : !i^^iS : riell^ ' T? : ; c jsll |' ;line . • j .^^C , V . 

: :-Jb¥!:'CTL re^pdiise^ , possibly because : '£he?:pe^ ; 
■i'O : ttbire readily viEtv e^pty MHC mdlecules wi 

; V v^ich; a (DeB^ijn/ et al , , Euy f : : 

JV'M . .; '.V 

: : in ttios^ case^ the APC t^s ed-^ar e - : i no t autologous ; 
:":th^ ; cells wi 1 1 have t b be • gaun^ i r radiated wxtii an? ^prbprijit^ 
': ! 3!5. : -4?-: ^cesi\juft : --;prfcc^ 

v : ^ : '/:- both ex vivo, and " : ;^eri::::;this ■ cells aire : . -. 
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:\i The ihi^tire cultures^ i con APC 

Iplastic^ piaLStic -bags^/o^ S-fc;:';- 

: : : Itiptt^^ ?I ceritigr4(fe ^ : in;>;a :huu^^^^ 

'^:':q.c& 

. )c exp^ the addition • of v.rec<^ixia^t \ 

'•';^iitfefl : e^i --(il^^ ^^^^ v iN^ 

; : - : 15:' ;: - ■ niaiiit aihed ♦ 

E>ati.ent^ tl^y 

:>:;.The ; : bytpt^^ . CTL can be d^ 

:|i5y-,^- siiaruaai^i- ^Ci:-releas^^ 

,-^-/-: : ;^-^s Viability ;:• 

"'^ : iyy ' : Uh^^^i^±6k bf ^ 
• 5 5 . ::\t|&ted ; for ;;tlie;. 'presence pt^e^ -^om/ei^ 

H \ tBC talipes ^tte'j^ bacterial .or.- f 

cfetein^in^ 

: |;;fet (?; ;pnc e : ;; : thL^ >.e el i^; : ;pa:^ 
^ : : :V;;^:;':- .Vq^l : i : ty:. : - cpxit:rc)i;: arid^ .-£heyi; : ^re./v^sl^| . ; :^d)pliced- 

3p :-.;;iicL the appropriate inf us ion solution ( Ringer /gp.ucps^ lactate ) 
• and; infused 1 ;; int rayenibus ly into;: the pat 

^ Jte savS Mor^&TL ' ; ;Acti/vritv^^ 
•but^i^ coupling ;;bf ■ N : -v of Fixipc ^ pTO t ^c t e^ ■ ai^hpj- j^c idsV^ 

Msyhthesi^e§ -standard-; F^c • couplings- cyc^^ 


pcr/ys94/^ 


74 


^version ; i and resins weire 

obtain^ Bkdheni/ v ^Sol^nts ^ 

V,: : -- & Jackson ♦ Splidr phase s^thesis ^S:.^i 

s ta:r ted ; f rom an .;=, a^roprxat ely | subs t i £u t ed Fmp ch amihp ; : : acid - 

H Mai^ l^aiia 0 >i; or 0;:^ -:if; 

S:^y^t^^i|lt '-Aft^ical faction cycle jii^ 

4^::^ was removed vlth : $S$& p iper idine fin 

:-; : <r : ''!' :: -?:; :;;:v d 

';-;!ol' : ;: ; ;;^'-sp^ -cifl a^:|>^ 

b^; ; .th^ 

,7. was ;ladd#i ; • : tcif : .the '. r<a£ ih 'j- and the; ^ ;^llpwe 

: fbr the; n cycle. ^The^ 

7;,,':: bp^d peptide^w^ to a piperidihe; cycle ; to re^ve •} 

• th£ temirial^ ^ group »;^ T^ 
; : ; di c^ £u^J dried . • The : resin wa^ 

• : ';20 : 7;: : :: : trif luotpadetic ;ia of i; appropriate sc 

; : j : [eg. i 5 %.^.-X( v/V ) . : ' t|ra t£ r ] • ; for 60 minutes a ;Af tzer . 

/ -isy^pora 

was washed with dimethyl ether/ -dissolved^ A 
i^e|p 

25 ^: r 

^asbert^ analysis a^ --f 

" : : : 30< ; : ■i r::j #eptic^ 

' • 2 ; : ; ; ; i^tltediii: . ; RPMI ^1640 containing /10%-lfet^ 
'.U<^ ( FCS ) i 2 ;• mM Giuta^ine; 50 /ig/ml Genta^cin: .^d^xlp Q^M^^;^^.^ 

culture med 

:>35 '•' ;:itd.'.'as.:, Rip jmedi^'/|^ 
:; !;7 : " : :'^^ ;FGS-;;:was; : used^-asvbel^ 


.. i;witii- 5 jig/mi of ConA in . 75i ca& - tissue ;culture;>; ; ;f^ :^0t^mk^ 

. ; : filter) . : ' idi^dts Were store^ f rpzen . at ' -20 ••Gv : v;-:..: 
:, ;4%: :v . * LPS -activated lvmphoblasts : ^ • 
' ^suspended 

: : ::V:y-; : ^ 

/>& Peptide; c :C^fei^ L|S .:,'|:||||| 

l^ra^ . fig of pept ide in 1 ml of Rl^|^ 

' :: hit;: atf '3 

;;\' ; '^2% achi^a^^ ;ibx^ 

^/$<ka£): Jurkat 20 j|ig 6f ^p^p^ide;^ - mjt; - : - of 

■: i^ip ^diiiiCL } f or;; - 1 houir . ; : :Cell|;:-we^e 

: aM . resuspended at the required concent irat io^- in: - (3 ^^ium ; ,; 

') 7-;- "% " :/ : In Vitro CTL activ^fcioh: : On<| ; ; t^ . ^ 

: .: ■ : 25 : ':5 ;r . pr4^ft&^ cells/well or-3^xi0.^ 

Mf aa^ c with ,:sy^^ -;vA 

^00;i ;; ;ra^ ) ■ , pepti^^ r : ;U;;::;^ : ;^> : ; :^ : - 

ml -in T2S?f l^kijyf" 

.aiif t£r ! tiie initial 'in;:':^^ 
' ' v-'-v :// ; ;/:-7^^ove/'. a portion of : the; ; ; e f f e c t pr cells; e re|ti^ 

irradiit^d :'splee^ 
^: & CoriA ^ 

opti^li-^ffec 
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"-?9 "£1 ^ Assay for r^bb^ i ' 

w^re : inciibated at 37 *C in the presence 6f 200 jil of sdditim 
• ^ 5 ^Gr chr . ! After : '6Q : Jminu^ 

■ :t in :iR103 '^di^- Peptides were 'added;' ^-:<r'; 

.•^••^ 

: target ^ells weesa^ ; 

^ period ;at -il^Q, 0^i ; - 

•;i : fcsv^emat^t /were ^san^^ 
;;ib ' de'texh^ Micromedic wtomat^ic confer ■ ." : • :; • f 

lev' 

: ;-::X: : MI:0;Tel^a 

peptide iti^ given : 

15 peptide^ v( 

ii^c^ ' 51 Cr ; ?- ifel'iase. -a^ .- 

;.; v:. : -';'' ^ v -a ' given El: T •■Mf'^ , : y4 4 : ; : ^4 ; M£ :v vlS :. ^^|4 : - : £s 3^ 

I ^aiis geni c mi ce were in^^ 
: --C base pfi - th^ tail with an^^i Freu^ 
20 cbnt airlift^ 5 0 • nM -of "tiie^putat^ 

■ A2 .1 mbtifs and 50 nM of a hepa^ ■ l^lper yepit^^ , 

Ei^ht to 20^:^ . wereil^^ 

. cells >^re rest:imul.ated in vitro ^ LIPS.. ^\4|>;. 

. ij^h^lasts ^ . 
25 of IL-2: jrat con A supeim^taiit ) was 
assay to ; ^ f iiai concentrati^ 

■ ; ^asured|bn : day 7 . ^ tliese : <sf : fec|or , ; ^yc^^ , . 
: -44V; lye£. pilfi^^ 

molecule ;;■; { measured as lytic unijts.; : y4 

30 " results are present Table 5 4 ; ; - ; : : : * 

: 'TOe-V results of this experiment : ihdi c^t e that thpse t 

; 44 v y/ind^^ the-Jjpeptides-in 
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:...77:'- . 
T^LE: ; 24r r ^:|r;- 
Binding ^txwai; | daramiiic^e^dJc ity: / 
" HBV Pplymerase (ayw) ^-v ;; : 


CTIi 


Peptide .: 

1 2 3 4 5 6 7 8 9 


F 
G 
H 
W 
N 
L 
N 

'Mi 
ii 
p 

D 
N 
P 


L 
L 
L 

i 

L 
L 
L 
L 
L 
L 
L 
L 
ii 


S L 
S S 
S : H 
R:3G 
W L 
S N 
S L 


E E. E 


L 

v: 
i 


G 
T 
P 
T 
S 
L 
T 
S 
A 
L 
N 
L 
T 


H L 
P V 
XL 
E V 

i) v 


l, 
l 
i. 

L 
L 
V 
I> 
L 


Binding** 


0.52 
0.15 
0.13 
0 .018 
0.013 
0.005 : 
0 .003 
0 .002 
0 .0002 
0.0001 : 
_* 


63 
10 
10 

' : -.+': 
6 


-20.8 

-21.9 

-21.1 

-20V91 

-24.7 

-21.7 

-23.9 

^24.7 

-25.5 

-26.1 

-25.7 

-23.6 

-25.04 


*-=<0.0001 : : :! 1 

** Relative binding capacity compared to std : with IG, 
xxx Lytic units/ 10 s cells; 
■ effector cells 
- , -+ no measurable 


. . _ ... ... 50 • 

1 lyjtic unit^ = the number of 
to give 
act 


52mM 


•30%"' Cr 51 release. 


■ ■■■ w& 94/20127 ;M;:FCT^^ 

• : - • • r • : ^k^" ..: '79^ • ••v.'v;; !: : ; : : - 

^Jsiii^ M a£>ove f 6r;^^^ • 

li&t!^^ S e<^nces - f pr ^ ;:;are|;:obt:a : i 

: ••••ai^iyzed orl't^ The;;isu^np^ K ac id; ' Wyi 

L -;tpnc^erie-; ;,caiied^ 

>v:';/;';^. in v;;tJ^ Viiiis (iroy) > Hepatiti%e 

^ 0^;^ ; • 3 : bieen pla 

o: : -.#lFpr; : ;' : ^y adr;, • .-. 

'£dw; ; ; find : > ' : a^'| t ype : s^" : ; In order tby ; 'ayoid v r^iicatibii o ' 

^ id^ntifi^ or Very . 

^ : :3<>:^ 

• s e^enp^s ; p f • r es idues; 7 8 3 : 'v£qU 30 1 0 ^Ifirpm ; : ;5 ; yiril:;;;iisolates : ; -wereov 

also auml^ed '-COTtmori trie isolates ; ^xe-.^ f 
^ : ^identified\;; 

Firialiy^ '-^y^ie^/im^ . 

35S ;: 5^ 

firc^!^ '.d^t^ase:;-;(I^y ; 

;-: ; ^pohs^ 
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/i:sinall ; :<ae^ee <?i variation JoneS tesidue, in 2 forms) ,■ were alsd : 
aaded r to tlie peptide •' list. : 

'r^ ? " : i j ii^endices i and ; 2 .s|rpy^t|he results of searches .; 

■r : ' ' :.c>f^'thfe : foilow^g f^^s^s^^y.'^^'Z^'f. 
' V4 •' MAGE, p53, and PSA:; oriy 'peptides with binding ?^ a ^ 

least 1% as compared to the standard peptide in assays ! 
described in Example 5 areppresented. " Binding as compared to ^ 
the standard peptide J.s shown. ;in the far right col^. |The;| 

.^fc;:. : : - Example v : 12' ■•):' . • j > 

sequences: from various antigens were screened for further 
15; : motifs. Bcreening/was carried out as^^^ in^Example 
• /^lel 25j and ^ the results of searches of the . 

: fallowing antigens : cERB2 , influenza A>. HBV; HIV, H|v, ; 

/■^jpe^ti^^ of ; : Jat '--ieast " ; i% as . ^compared?; to. •. •. 

20? '^ttf 

' :;p^esented,;:;;i; B^nai^.^ peptide is ; ^ 

sho%to for each pep t 
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., TABLE 25 


/: Sequence . > ■ -.' 

Antigen.; 

Molecnile: 

' A2 
Bind. 

^KIFGS^^ 

•C-BRB2 s 


Obispo ii 


C-BRB2 


6.0180 


C-ERB2 


; 0.0120 } 

; MMWFVY^^ 



0.7 6 00 

- YIlLLWiSPyi : 



0;7506: 

Yt^RLNFCL 



0.7200 J 




:;:;:q ; ;;68;oo : -v; 


;CMV : "I; ■ 


yp.49p<);: : ::'f 

GTATCyL^ ' / : . : 

CMV 


: 0-4700 ' 


;^MV-.; : '.'. 


o.4|6o 


:;:CMv!; 


0.4200 ; 

wtfSROTjpiw : : ^; :: V: : 



0.1500 : 


';:;dflVT : i. 


j 0,1 00 6 •? 


CCMV/'"' " "7 


0;04^0 • 




0.0*40 




OvO^O 

wmwfpsv^ ; 



id, 0360 




: ::0> : 62^Q : ;:S 

Sj^TEViSTYV ' Vi-;' 'YV-;'; 


; : M1; : ;:' 

|0.065b^ 



Ml; 

0;2000 

iiTEVETYVIi 

• FLD-A 

jm:'.;v : .^.x' : :' 

iib.Ol^O 

. -OiWpW^^Z'k ■ 



p,i9oo ; 


^^-A: : V'V^ 


: 0:.015O > 


:;;:FM : -M,' ; 

:mi: . : . 

; 6>26bq: : 




^■pVossdil 


;FLCJ-A ,,:;j >: : 


yo ..01;10,-^v 


:LFLUy- A : : ! :;.; : ; 

Ml: ■ 

: ;0 ; l02 00 
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.^.•v^Table- 25 (Cont ' d) 


. ; O a Mil am ^ a '■ ■ 

, -X;::*»*A V» A yw*^ 

Molecule 

Bind. 

; : Vu"J.'ii VAFGL 

: t7TXI - JV^: x : *'xV 


0.0360 i 

: MVTTTNPLI 


1 mi * : 

o.oiso ; 

FTFSPTYKA- ..V 

t»V 'xx-x/: 1 -'' 
:flfly--: : :v/: 

■POL 

0 .0190 

: x X Xtfl i JjWIUrtij A : 


:-:iPQL' : ;\:;<r 

0 .02-0 % 

: T WTiSaf2T7tPTA7 

HBV(aj : 

ENV(a) 

0.6300 1 


:HBV-(i)y : !:V''.:: ; ;:^ 

.;BNV'(a)- v:;V;; 

0/05 8 6 

:: eTln<sijia'i , cv : -x" : --' : 

HBV (a) --" 


b/idoo 

ijutttVt tdt ■■ ' 
Ff1IiTi^,,lilrli, .. 


ENV(a) : 

0.0450 : 

LLPFVyWFY \ 

nJBv iaj .. 

DTI y.v\ OL 

0 .6500: 

; IjMPFVQWFV 

HBV (a) :>:. 

jswvacu . . 

0 .8300 ■ 

PLGLSPTVWV 

HBV(a) ; : ; 

scfy.iaj| ■ 

a 0300 

; ■ 

:-HBV (aK::<.;; : 

: ..'Jin ; V: : \ltf: .• 

: :; 6 ;: -9700 


HBV.( a) 

y.-J^iy ;\&. }:■■,■:■.■• ■. 

ft 3fi00 - 


HBV(a) 

xfJSMVASf ■:■ 

0.0160 

YIJI^WKAjSy : : 

■ tltHT7aV : ' 


0 i.1500 . ; v 

: RLTGGVFLV 

llBVtaj 

x : :irVAJ\C* /■..,■ 

0.1600 


HBy(a): : > : 


0 .1500 x 

lUiTGGyFLV 

Xlp V . \a | .Vyxx;.;,;:.;- 



II/3UlX»FAV 

. hbv iaj 

: : V \ Cl/ ' x v 

0 0600 - 

Gl>CQyFADV; 

xiiBy: \ a/ : x 

RNVVaV 

:: bWV. \0/. . : 

^0 i 0300 V 

VttJjRGTSFV . ..; 

ixdV vaj 

::JSrMV:\Cl/- x-x 

o .ibbo 

T^PSMiNFV 

: :: iinV/a'V ' 
..xntJv \a.j. 


0 .3200 / 

T.f.Vt) (t'V/nWlTA . 
: . ; .iaXiyirr yywrii 

HBV adr 


0.2600 




: 0..21PQ :• 

WSTVNVNM ' 

.' HBV - Bfdi'X 


o.oibp ; 

.'. ; ; Hl>PPRy^^ 

•I^; : a^: : ;V:-.. 


.••6 ^oi^o^l 


• : HBV ; : a^; ; .v 


0.0340 
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Table 25 (C^t 1 d) 


■r-;:-" : y ^Sequence- -:. ■ 

v:'jtotlgeii-;; 

ijltole^^e:; 

:: VBind. v ' 

FI&TOILTI 

HBV adwV: : ; 


0.6300 : 

SliYNILSPFM 

HBV adw 


6 v 0440 


;;HBV^a<^;'f ; : 


6 :2160 t: 

RLPDRVHFA ; 



^p.0940^ 

ALPPASPSA ; x 

\ HB y^. a ^-. ;:• • . 


10.0710 < 

GLLGWSPQA ; 

HBV ayw 


Q. 8 650 


-HEW^ay^;l:'| : : 



4 111* *VAW* .■ 

:: HBV- : ayw:).r"' 


: :; ; 6;f!93:q0/-;:; : - 

r "-fjMTiPVPPtiT-- : 

V31" 1 llr y. w C[ JLI J. ;-.- ::■*■■•:■ 

HBV ayw- : 


|6;. : '05iM| 

nT.gHT/^T.TT : 

.-1 U^JT JUilr-UX J. . ., 

HBV ayw 


0.0390 

,xs I i^.lftjWJjWoia 



6*6216 

: T.T.ijtWT<5r^T;T ; 

-JffiV-iaywV 


0 ; 6X30 : i. 

: :--IJjy arvVflX;: : ■-. 

• HBV ayW: :: : 


2 .7000 

■ .III In! fTlygW*. 

•■■HBV ayw v ;; . 


VO.blSO : 

ITT .HTiY<5HPT : 

HBV ayw 


0 .2900 : 


: ; : ; : HBV : -; : :aywy" : ;v:.- 


lo.66()0 


;. : HBV ayw v " 



; YMDDWIiGA : 

HBV : ayW: h 


;o .i6po; • ; 


HBV; ayw 


;:0.2po6 • 


HBV ayw 


•0.0180 

^I^biWHFA;:/ : hi; 

HBV ayw y 


p.iipp : ; 


•HBV; ayw, 


0.0290 

ALMPLYACI 

HBV ayw 
^iymerase^ 


0.5000 


■ : ;HBV;/ayw" : :' : ! : :':;y;4'i! 
polymerase: : 
665-673 j 


;: ! :p'M210V :; /: ; 
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V Table -25 j tCont' d) : 


.,: Sequence:,- • 


Molecule 

; : :Bind, 

5 IjYADo Po y 

ipbiymerase : ; 


0 , 3500 


*U*V .- 

polymerase; 


6 .0766 ; 

/OTJJMjNWVS I'-.;, 

HBV : 

^poiyxnerase;;;:;;; 


0.0^0 : 


hbv ;:V"--.-" :: :-: 
polymerase ^ 


■ : -0:^47d;|: 


..HBV - 

polyxnej^e; : 




my-;, • 7;-' : ;v : :- ; -C 

polymerase ; 


| : q:.0270' r :: : - 

-: ■ ii V JJ^lMWr 4P ; JJU - ... 

HBVadr 

: ENV J: 

i0.()15P ; 

PT T .T .T . T ITT j : - 

HBVadr 

BNV 

; 6> b28Q ; ; 

: wl liAUX wC -.V. • ■ 

HBVadr 

POL 

0.0180 : 


HBVadw 

PreCore , 

0.0190 : 


HBVadw 

KNV ' 

0.020b 


HBVadw 

"ddRE"*:-;- " 

;6;029bf 

FT ;P <5TI JPPPS T 

HBVayx 

PreCore 

0.2X00 : 

' : TiTi^/?lJTjiK3M - ; "---V:>!: 

■'. HBVayr i ;: 

: ^ : PreCore:-> : ;: : :;: : 

;;-6;; ; p20;; :: ::;y 


::ifflVayw/!-'. 

PreCore v!* 


: PT-GWTVEGMD I : ^ 

HBVaywi: 

: '^eCorei'l 

6^0190 ; 

. ■■ T i IVJVJ A .Vyi 1- - 



: : : 'a.:1^0P: : :: : ^: 

; ; SLYSiliSPFL: .'^ 

:• HBy^?;: :: ; ;; ;: ; <:'f 



; FLPSDFFP^;f : 


/.COKE 





; ; :pvi?'po||; 

: LMTIjA^ 

•CHBVa^-:^ 


; ';0.^8pp; ; :|| 

TTJl^WVOVNIi;; 


CORE ■ - : 

;p^70o;v;;:' 
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^ : 'Tabl : eV25 ; • (Cpnt ^d) 


."■ ..Be<^ence;; : v:>V:.-v: : .;: 






i|pox.; - 

0;12Qp 


■ ffl^i 



RMRGTFSAPL ^ 






••;POIi:: : -"-v; ; ';f; 



hcv . C';;l:>y' 


bilbpO 


: :-h^-|; : ::|J>1;;;| 


pfp48p 




0.p26p 


: ;HIV;:;; : ^ 


OivOisO 


\Hiy:; : V : ; ':;: ' ^: ' ' 


0; 0160: : 



|Ei^||:|iS 

0. 015 6 ;: 




01.0150 



E7 


■ TMIVGPI 


; B7^v§ li;:;:;;;;;; 

p.esbo r 


HPyiis (a) 'M| 


0.2200 

; ^MLDtQPEV 


•E77(aii : ;;;-; 

i;9pd0 


■Hpyi6E7;j^. : ;% 


0 .piip ; ; 

si^DiBiTGnnrci^ 
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I; A group of 1^4 HPV pept idea, including 9 p : 
; : ; : ;.vV.; : epitopes pilus 3- low binding peptides as 

$S;*/.:\ - : c0ntr6ls; : iv^s s(ci^ened f or- i 

: ! ; transgenic :-mce:\ising; the methods E&csunp : ; ; ; Ta, 

. ,-; ; - i H ; ::::te : s't tibie^ £6tential ' : "of' : ' : tiie : : ;$ep tides ^fittffiz i ; "= 

ll;::,^ ,H3W,: ; if;:;;;|: : : ;'. 
; r peptide t6geth£r with 140 ^ peptide (HB^'veofe; 

^•••y basae of the : . t^il: in a 1; i j'.ewie^PA • -it|ice' : ';per^^ . 

C^;$ : ^: : -vWere 

i:: : ;-P0pt:ide^ -wliich^i 
" i}::: e^eriments>: was utilized;v:7^;:;V:; ; . : ' . 
::15' • : .Y' : '- :; ^Base&^ results ^Spil^ 

;i peptides were considered to be the nibs to iminun^enic : ;|^ITCPI 

, found to. be;- good ^ 2}-^jf% : 

LLMGTIjGIV aiid TIHDIILECV were f blind ■ ; ■ta-.bjsi; interiiiediat:e bidders 
•" 20 ' : in previous binding assays . ' 


WO 94/20127 : . /-/ i ; /: " "" 96 ' .'^i^ 

TABLE 28; :/ Z:!- ; 

; •HPVr-16 Peptides f or ■: -possible Viise ;:, in' clinical atrial -y 


Peptide ■■" 
Position/ 
Cytel ID 

: :Se^OTce:;;;-6::;i; 


;A2;.'l:^- : \-C-'' : ' 

binding;:: 

fXinmunoyenxcity : :: 
E^eriinerit 1 

: -Tffifni tpi rwYon 4 : 4 : +• v 

■Ebqperiment; .2- :: :.-- ; : - : 

E7;*6/i088;01 ; 

TLGIVCPI 





E7 . 86/1088' 06 ■ 

TLGIVCPIC : 

:9p> ; 

6>075: 


P-3 : -T3^'74K 

B7v85/1088;biB 

GTIJSivCPI 



9^08 (3^93)^ : 


E7iiii/I088i03 

*M^LQPETT 

lb 

o; is : 

10.32 (l';'i56y;i:^!^ 

5f|>v^:-39)'::!^ : ^ 

E7.ll/1088.04 

YMLDLQPET 

9 

0.14; . 

5.0 (3.70) 


E7; 12/10 8 8. 09 

MLDLQPETT 

9 .: 

0V0028 ; 



E6. 52/1088. 05 


:9V : 

0^057 

■*- ■■"■ : >V : - ' 


E7; 82/1088. ;02;i : 

LLMGtLGIV 

•9V : -.i 

0; 024 

9; 62 (?:52i) :•• 

8;93 (1V91) 

E(6;i29/1088;l6 :: 

TiHpiiiicv:; 

10 

0.021 

2 2 :i l3 : ;: (3 . 71 ) 


E7; 7/1088. 07 

TLHEYMLDL 

!9 ; V : - 

0.0070 



E6. 18/1088. 15 

KLPQLCTEL 

9 

0.0009 


ib- 3 -:(5;.64)::.-.,: : : : : 

E6 . 7/1088 i ll 
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loll 
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*b.;.";. 

E6. 26/1088. 12 
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9^. 

0.0002 



E7 -73/1088.13 

HVDIRTLED 

: 9l:M; 
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■■Mixtures of selected H PV epitopes ^V" 

a ' combination of ^^i ^ ;;£: ;; he3^ 
i were tested for the latiili^ 
••'r : ^:- : ''' r: v' \:-v'resp^tfse ; , ' The four Birigle peptides: We :liijected;^^ 
• y$p •■:;/iix:l6^der to compare their iir^^ 
. . : containing only 'the two ; gop<J b inder s. • • or i only ; t ]tie ^og-. 

' ; A\: : , : ihtiinriediate ' bindersv ±ri "a^£i6n^l|; four peptide;^ . ' 

^ ;a of ;p^tides; wlth dl^ bi.ndin^ 

ip ; . ; decreases/ another • control Was^ifnt : ;^^|r|^iit: ^."-v 

b^e of tjte : - : teii| : i^ 

• ! ;i # ;i'5':: : i : i : • ■£ witti ^xcejp t ion two grbijps xii whibh|all'; 

■ qoinjected with tvra different c^^es qf ii ^ PADRE : l^lper p^ptid -. : fS^ 

(aKXV^WTLKAAa , where" a • is |d^ 'iey^'-C 

• ; vAlJ^f our peptides; ^ ct ; ;;strongi:;s(^ :.- : -respo 

•"'};".;• 20 inj ecfced alone and tested using; target cells lai>eled:^ _ '• 

aj>prc^riate peptide (Table 29 : T^IVCPl5:'prbye 
strongest epdtbpe,^ 

describe above. When mixtures of all : four peptides : 

;/ihj'iected : Va 
■ 25 ; : ■; with target cells pulsied ,with- : ;ie^ 

y showed a ' s t r png 'C^^^Bspoj^^'^ • No .. ; .signi;f iCMt|v; ; ; : ^ 

. differ fenbfe: was : obs e rved when • the ; tWo helper e^ 
/: : ; :!;fe -in^part/^ 

highest dose iof PADRE used in ;this ; e^erift^t iwas i^'^fpid/ 
^30 lorirer than the one for the helper: pepti ; >: 

^Injection of itdxture^ Tbf -the; twb 'good bindery | 
- -tpgethei: or : . the two intermedliate binders : resulted W^^^^-^' 
. low CTIi response in both c^es :byen though the s ingl e • ^peptide si : .• ; ; 
- - : ^: :y: " : " : : :: j^ere :/These';;resul 

Q///;;;^ cell-/re : qoye^ 6 : ; j:;^ :; 

:4lM .. days :: -.and/ are • $ there for e regarded ••" as .; pr elimi|nary . . ; .• • 


WO 94/20127 ' V&fp^ 

■ -J.- ;■ . : . .' . .. . ". : TABLE 29;; ; :.. ■ ■};■;:, : ^ : i ^ : : : V- :\ : . • ; V i; ; xji -|- 

HPV Peptides;:^ 


Peptide/s : iiij ected ; 

1088^01^: : 

Peptides in i 

\i- : :i688';:o2-' 

-eai 

timulatioh 
1088-03 

and cnj ;assay 

same • as ' in vitro 

iieii -(3.49)* 



i;56 (1;75)> 

: ; i6:^4'; :; (i:;i^;^ 

1088.01: + > 

1088.03 +■■■.;■ 
875.23 

1.37 (16.56) 


V 

: VV/ ;V- ; : 


' 1088- 02 + 

: : . 1088 .10 +;> : : ::' 
• • 875V23 ; 


■ : 1 .11; ,,(2 -?•):'•.;■ 



; :-:;l-i:0* : : : A J : X 

: i088.pl/v03; + ■ ; i 

19.5 (4.1) -M 

4.68 '(2^3),:';^ 


r i3:::;;:(2ij9:i: ; 

::i;17 ;:;(2>58>| : : ; ; 

1088.02/ .10 +: : 
875.23 






1088. all ; 
• . 875.23 


1^1 52 (1. 4) 

r.2 

^8^(5^67)!:!' 

;. 102^3 (^ 






1088. all 

73.11 (4.48) 

16.83 (2,54) 

3 

|S5 (2-9) 

20.13 (1,05);: 

PADRE 1 iiq 






1088. all- 

37; 15 (2T.25) 


:::;::6 

v5o:;(l^)?:i; 

: ; :i::i!i5 : ;::(i. : .l4ri : :7 v 

PADRE 0.05 Jig 







* a Lytid oiite 30% gecanetxric mean (+x deviation) ■ 

30 " "■ Peptides were <^ s sblved in 5 6 WMSO/'oio to reaai a s toc£ cpncientration of 
20mg/ml and w^re further dissolved in ; sterile: PBS , ; Fpr subcutaneous 
injection in the ba^e of t^ of A2 . * t / ^ ^peptide-;:^ 

solution was mixed 1:1 with IF*; The injected amdimt ; ^ 
was 50 ^g/mbuse > coin jedted with 140 jig/mouse of the M^ore P 
;:: : r"' :: : : ^;.3'5r, v - ; '"'of/ the indicated dose ' of ; WV-nice/giOT removed ; on-;:: | ; ;. : 

day 11 and splenocytes were t-estiinula^d in vitro with irr 
' Blasts pulsed with the i indicate^ ^ter six :; 

••' • days ," : - the- '■ cytotoxic assay :!was-' performed using ■■ Jurkat JA2Kb R pel Is (A).;;. ; : : or ;•;:•.;,:• 
. . : -h MBB17 (B) as target cells labelled with 51Cr in tl^e pre sence or absence of 
f .';::;: ; ||;;:4 0 ///'; • • ± the • ; .appropr ia t W ; HPV : ; : ^i tc^: ; '^ep t ide s : i ^:/< 
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" WjI3 ^ r CL AIMED XS : : : ..' 

1 # A coinposition comprising an immunogenic peptide 
^ an HLA-A2.^ iitqi^nogenic: '>p$p£ite\]^' 

5 has 9 residues irid the following 

; : ^ ^ 

frbiti the N-teitnin^ of I., 

"}■:;, : : ; V, A ^d T; :' : 'SH ' P^AV : . 

a second conserved residue- at the C 
: 10 position selected; ; from t consisting of V, L, 1/ A and 


^v ; immunogenic peptide 

h^iiig ah HLA - A2 . t binding ino^ > whi ch immunpgeni c pepti.de 
15 has ; 9^eisi^xesi: . 

.. ; a first cons erved res idue at the second position 
from the K- terminus selected; from the; group consisting of L, 
M, I, V, A and T; : ;j; : ;-' 

a secphd coriseived residue at the C- terminal 
20 position selected from the consisting of A and M; . 

3 . claim 1, wherein the aimino 

aqid ; at ^s it ion 1 ;is not ^ aur^ selected from the 

grpiup consisting o£ D r suid P; 

,25 y : ; X . - .-,;\: \1)P^';--: ^\;py^--/^.t; V\;;:\ T^. "^"■V" ^""U ; N ;. - -X 

-CPv./ ^X^^e herein t^ 

-acid'- at position 1 ;is ; np0 ;Miain6 :: ; icid, selected : f rqm : 
group cons is t ing of D > ; ; P . 

30 i : / 5 v ^ The con^osit^ claim 1 > wherein the amino 

; ■ acid at position 3 4rPir^ not ah amino acid 

; : selected firom the gf r oiip consisting of D E, :;R # ; k and Hv 

;;;:;;'/. 6 . : -liThei;; composi W claim 2 ; wherein • the| : amiha- , : 

; 3 5 acid at pos i t ion 3 f rpm the ; N r t is hot ah amino aci^ ; : ; 

; selected f rom the groxip cphsi^t^hg o f D ,; E , R , K and :H :; •:• 


' ;- :: : v; • :^:': : :'''v- ! - ^Jo" ;" ;^ : :- : r:H , ;.• ,; : ;y:i3i\;'.r:f.' : .- v^:-- .- - - v7=:;:V " H ; >;> ; 

7 • Th^ Composition of claim 1 , wherein the amino 

.;';|P^acid at position 6 f rom th^ an amino acid 

selected from the group consisting of R/K^ 

y-:5 -"- V . • : -;;;.8 ; ; ' - : j Tfce conp^^ claim 2 # wherein t lie amirib 

acid at position 6 fi^om?^ an amino acid 

^ ^elected ffe grbup Consisting of K and H. ";, y-'. 

'V^9 - : ")f The • t bn^os i t ibn p im 1 : Wh£rei^ 
10 stela at j?6s it ion M from the N - terminus |^s not ; an 

selected from thfe group cons is t ing- of R, K, H / D and i. :> 

10; ^r-The co^osition of iclaiiri 2 / wherein tte 
acid at position 7 from the N~ terrriinus is not an airiino .acid : 
15 selected fro^^ 


11, a compos i t i on comprising an xmmunogenic 
having an HLA-: A2 .l iinding motif y which^ ^ 

■ has about 10 residues: ^ 
20 : a f i^t c residue at the second position ; 

fOTi thq%-teminus selected £rom the group cons is t ing of h, 
;> ^^-I^V^;^ -.cqad: J 0*£^' 

§ ,:afsep;c^d conserved residue at the C - terminal 
;:!:.• ;:V : - : position selected from the groi^ cpnsi string of V> \I'/ ; 'LV A and 

25 ; ; ; M; : /; : - : : ^ : >: : \ _>;' ;; .;. "''a^^ ;? V : - • i : > r,y \ ' .'VV : j , ; : ; ; yv.; . \; ' • - ' . - ' ; . : ; . 

whereiii the f ir s t and second coiiser^ 

Separated by 7 residues. y 

12 . The composition of claim 11 f wherein the amino 
30 acid at pos it ion 1 is not an amino acid selected from the 

•group consisting of P ,. E and P. 
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• : 13 . The compos it ion of claim 11 r wherein the amino 

!acidv-at^ 

selected :f^ consisting ■^^ : ? i -«utjd - Ev. : :;';v: 
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-•■V:-:- p '•' " .• P;pP Pp;pP'P ' ';PppP-: ' V 132 v-.ypP:' .p • • • - 

. 14 . P The coin^psitioh of claim 11, wherein the ; amino 
yPP .ji^ 4 ;f^otn th^N 

PP;pPPP;- selects R-'^d>;H..' , 

p : ;5:|,p;- ^-l;:^^^ wherein the amino 

;pp-^,P- acid' at £03 £ tori 5 f r 6m i ; the • N-te^miiuisp is not P. . 

• ;p-Tke : - con^os i t ion ; b f ; c laim : ii : -;:P^erein :V tliepamtano;: 

;P; P ; acid;; ait ^isitiion 7 • ;• fr^pthe : - ■ N * 1 3^ ac id P 

:: .ib:pP::;!y: : 8elected group i com is ting ^jf R, k and ,H : .|p : ;;Pp ; P' . 

p;§;i;K 11 , ; Pirt^ ; au^no 


as 


,P ; ;18 ; The composition of claim 11 , where in the amino 
; acid ; at p>s^iti6n 9 ; ,| r^;^^ aci£ : ;pP 
CselectedPf r^ K ; ;^d-^ 


''2Q;-p;-&p:;.; ;19 ; p , A' pharmaceutical composition co^rising a 

P:: ; v acceptal>le carrier and a therapeutically 

piP'O'Pp: of ,M 

PPp;;;^ 

25 ; 1 v 20PP The pharrhac^u t i cal c ompos i t i on ) of claim 19 , 

P: p wherein the ^ 


•/ ; :;/:P;'' : ;-; : :;!fP|^ 

: |;:' : iPPpp \. follows 

Pw-: ; ' : -i : P:^P^ c oaqbos it ion ;i of ; ; c^ -,pPPC ;p^:;^ 

PPPpS^ 

■ '. . :35::;P : : ;p; •:p : P'"''- W"23.y Th^ /of: !?: claim 22 , 
P P P wherein the • T he Iper peptide has a ; f drmul a as follows: 

PpaK^^ is ^-alanine; ^iid: X-^^PP : ^^ 

Pp . • • . ; •;• 
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